it's a beauty. . - and that goes double for the inside 




THE KENWOOD KW-60 

Integrated AM/FM Stereo Multiplex Tuner / Control-center / 60-watt Amplifier 

Good looking outside! A circuit dream iri- 
side! And best of all — at 3 price far lower 
tfian any comparable tuner-preamplifier- 
smpfifieron the market today! 

That's the Kenwood KW-60! It's engi- 
neered through and through for quality and 
performance . . . gives you everything you 
need for immediate listening except a 
pair of high quality loudspeakers. The 
KW-50 includes the most advanced stereo 
control center available anywhere, with in- 
puts for crystal or ceramic and magnetic 
stereo phono pickup, stereo tape heads 
and auxiliary; outputsf or stereo headphones 




and tape recorder as well as speakers. The 
sensitivity and control versatility will 
astonish you! 

Look at these outstanding features: 
FM stereo, FM and AM reception • FM 
multiplex circuitry built-in • 50 watts out- 
put power (30 per channel) • Sens'tivity: 
FM, 1.8 microvolt for 20 db quieting; AM, 
11 microvolts for 20 db signal to noise 
ratio, • Complete control versatility — 
including (among others) tone controls, 
loudness controls, rumble filters, balance 
controls, AFC on-off. • Tuning meters for 
FM and AM • Handsome packaging v^ith 



functional control layojt and smart metal 
cabinet in cream and deep brown with 
gold finish panel edging. 

See - hear the Kenwood KW-60 today! 
A line to us will bring your nearest dealer's 
name and further technical information. 
Ask for brochure A-l 0. 



KENWOOD 

ELECTRONICS, INC. 
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212 Fifth Avenue, New York 10, New York 
3700 S. Broadway PI., Los Angeles 7, Calif. 
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WIDE 
BAND 

microphones 
for 
STEREO 

and 
MONO 



I' J professionaf 

quality 
i I for the 
J studio and 
^ j the audio 
I perfectionist 






Stereo Spacer ariid t\vo 
BfiQ 53 micrunhones 



The new B&O 200 convertible 
microphone comprises two rib- 
bon elements in a rotating 
housing for controllable sepa- 
ration with ideal point — pickup 
for multiplex compatibility. Its 
performance surpasses even 
the famed B&O 50 and 53. 
Standard 200 q impedance, 
phase switch, T-M-0 switch: ac- 
cessory matching transformer. 

Write for detailed specifications 
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EXPERIMENTAL 

stereo Cat'trldge 

In October, 1960, GRADO Intro- 
duced 0 tone arm which was pri- 
marily designed for laboratory 
research. Nothing was spared in 
the design parameters of this tone 
arm since oil future designs were 
to be based on this concept. It 
contained features and perform- 
ance characteristics far in odvance 
of any tone arm ever offered to 
the public. Consumer acceptance 
was immediate. Never before Cor 
since) has a tone arm been so uni- 
versally accloimed as the BEST, 
[t has since become the interna- 
tional standard of excellence. 

Similarly, GRADO has conceived 
a cartridge which was designed 
exclusively for stereo research and 
development. This cartridge is not 
a mono-stereo compromise, if is 
designed to ploy only the stereo 
disc, but to the highest degree. 
Since the effective compliance is 
extraordinarily high (more than 
twice that of our Lab cartridge) 
and the moving moss at the stylus 
tip extremely low (it resonates at 
approximately 50,000 cps) play- 
back distortion is a thing of the 
post and if it v/eren't for dust, dio- 
monds and records would last 
forever. Tracking forces range 
from 2/10 of a gram to 1 gram. 
Since these experimental car- 
tridges ore assembled in our 
research division, under the per- 
sonal supervision of Mr. GRADO, 
it can be appreciated that avail- 
able quantities will be severely 
restricted. Each cartridge is 
covered by a diamond stylus guar- 
antee of five yeors and uncondi- 
tionally guaranteed for one year. 

Price $75.00 

Potent #3,040,136 

For further details write tO: 

GRAOO LABORATORIES, INC. 

4614 7th Avonus, Brooklyn 20, New York 
Exporr-Simonlrice, 25 Warren St., N. Y, C. 
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Joseph Giovanelli 




SsjiiO quesHona to : 

Joseph GiovaueUl 
3420 Newklrk Ave. 
Brooklyn 8, N. Y. 
Include stamped, self-addrcase^l 
envoi ope. 



Good Servicing 

Q. My drowning Fil iunf:r, xjurchased 
early in 19-54, wor'kei heautiftilly. Now i( 
75 failing to time out interference from 
adjacent siniio?i«, I have checlced tubes a 
coitple of times lately. The hthes are all 
right. I tried cheokinff capacitors for 
shorts, but in some eases tliat is tiot possi- 
ble tvithout taking apart some of the very 
complicated assembly. Several capaciiora 
•thow little or no rtsisiance when tested 
with a YTVjtl, whiah fact is probably 
caused by the ohmmeter eurrent J) ting by- 
passed around the capacitor by other cir- 
cuit elemeuts. 

I am inclined to thinlt that my trouble 
may have come from a realignment I had 
done not long ago. If I knew a really trust- 
worthy serviceman, I would take the tuner 
to ?tMn. I do not know how to locate such 
a person- 

I had the realignment done, not becav..'!^ 
the timer was malf motioning, 6j(^ rather 
because it had been used long enough so 
thai I thought it shojild need it. Now I can 
receive only a few of the many locally 
available stations. A few cotne in clearly, 
but most do not. 

Hate you any suggestions as to where 
I ean obtain a saheniatic for my tuner at 
this late date! L. G. JVhiiaker, Los Gatos, 
California. 

A. The trouble you are Iinviijg is caused 
by the misalignment of tlio i.t. stages in 
yonr tuner. Tlils misalignmeat could be 
caused by a defective tube or other com- 
ponent (such as a shorted capacitor across 
one of the iviiidings) in tlie i.f. strip. I 
hardly tliiiik this is the case. Fortunately, 
the i.f. ill this timer is rather easy to align. 
It is the r.f. section which can give trouble. 

TJu fortunately, I know of no service 
shop in your area capable of giving your 
tuner the rcalignineut that it ticetls. If it is 
at all possible, the man who did the original 
alignment should be made to do it properly 
on a second try. 

Unfortunately, it is all too likely that 
tills man is e.ipable of doing only mediocre 
work at best. (This is .ill too often the 
case, at any rate.) In my opinion, ^he lack 
of capable and dedicated servicemen is a 
serious problem confronting our iiidustTy 
today. 

What real answer can I give correspond- 
ents who describe this same situation? 

As to where to find a schematic for the 
tuner, I suggest that you obtain tlie Photo- 
fact (Howard Sams) which covers your 
model. These books .ire sold at most radio 



distributors. Tt ivill also give alignment in- 
structions. 

A Variable-Speed Record Player 

Q. I am studying the piano and I use 
my record player to analyze music recorded 
by well-known artists- Frequently the 
tempo is too qmcJc for me to analyse the 
value of each note- I use dS-rpm records 
on a single-speed player. I have tried these 
r/:cords On a slower-speed machine. There 
is a lowering of pitch and tonal quality. I 
would like io know if there is a way to 
alter the record player or attach anything 
io it to vary speed in order to hear and 
follow each piano note distinctly without 
adverse effects. I want to be able io count 
each note value accurately until tlie com- 
position is memorized, fingers trained, 
gradually worldng up to the correct speed. 
Joseph Jiussi, Moxbury, Massachusetts. 

A, One approach to the problem of vary- 
ing tlie speed of the reeordings in Tvlueh 
you are interested is to disconnect tlie 
record-player motor from its e:si sting cir- 
cuitry and connect it to tlie output of an 
arapliiier, which in turn is fed by a vari- 
able -frefiueney oscillator. This oscillator 
must be capable of operating at frcfjuenciea 
below 60 cps, the a.c. supply frequency. 

This is lilicly to be an expensive proposi- 
tion because tlie power Tequirement is such 
that the amplifier would have to be capable 
of supplying as much as 40 watts at an 
impedance of roughly 200 ohms. However, 
when the motor is operated at lower than 
normal speed, the reactance of its windings 
will be reduced. This will lead to an in- 
crease in the amount Of Current that it 
draws, wliich, in turrj, will lead to an in- 
crcHsed amount of heat being produced 
in these windings. Tliis eould be sufficient 
to damage the motor. 

Another possible approach would be to 
use a record player sapable of operating 
at 33 rpm. \Yhen this motor is used in 
conjunction with the audio osejllator-ampli- 
tier arrangement just described, the fre- 
quency of the oscillator must be raised 
above th« power supply frequency of 60 
cps in order to eause the motor to rotate 
at speeds between 33% and 45 rpin. By 
this means it may te possible to Ti^duce 
some of the overheating effect. Of course, 
the reactance of the windings will rise and 
it may be harder to drive the motor under 
this set of operating conditions. 

One other approach would be to grind 
a motor shaft down to a size which would 
produce the slowest recpiired speed. Then 
a succession of little collars with graduated 
diameters could be machined. Thus, a vari- 
ety of speeds would he provided with the 
motor turning at its normal speed and con- 
nected to the power line. 

One word of caution about your entire 
scheme is in order. As the speed changes, 
go does the tempo, but so does the pitch. 
Therefore, while it is possible to distinguish 
rythmic patterns, it will be difficult to 
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1 • Dynamically-baianced tone arm of 
the showing plug-in 

shell, pivot mounting, and heavy counter 
weight. This precision arm has been fac- 
tory installed and integrated with tlie 
record playing unit. It is comparable to 
those in greatest demand foi' separate 
purchase with professional turntables. 

2. To ,sefc stylus pressure, counter weight 
is moved first., .sliding along the 

tone arm until it floats freely 
on a level, in perfect balance. This estab- 
lishes "zero" pressure. 

3* Onee at "zero" pressure, the 

arm is set at the correct track- 
ing force designated by the cartridge man- 
ufacturer, using a gauge built into the 
side of the arm. Just about any cartridge 
may be used, including the ultra- sensitive 
high compliance "professional" types de- 
veloped originally for separately sold arms. 



4. 



Now that the 



is balanced and stylus pressure accurately 
set, it will track each side of the stereo 
groove perfectly, even if the entire player 
is intentionally tilted or the record warped. 
The cartridge is allowed to perform to its 
full capabilities, without distortion; and 
the arm is in all respects kind to the 
delicate record. 

5. The laboratory series 4 pole shaded 
motor of the was espe- 
cially designed to match the turntable and 
drive mechanism. Shielding plates are 
oriented top and bottom, eliminating pos- 
sibility of magnetic hum. The armature is 
dynamically balanced to insure true musi- 
cal pitch, without wow or flutter. 

6. The 6 lb. tuimtable system of the 

shows its unique "sand- 
wich" design. It is actually two turntables 
balanced together: a drive table inside, 
and a heavy cast table outside, A resilient 
foam barrier between them damps out all 
semblance of noise or vibration. Since it 



is of non-ferrous metal, the turntable does 
not iitti'act sensitive magnetic picit ups. 

7 » This pusher platform, exclusive to the 
, provides the tremen- 
dous convenience of automatic play when 
desired, without any compromise in re- 
production quality. It is acknowledged to 
be the gentlest automatic record handling 
mechanism ever developed. 

St Of course, the only record playing 
unit which offers all these advantages is 
the (Garrard Type A) Automatic Turn- 
table. This new kind of precision unit, 
with ail its distinctive features proven 
and re proven, has become the best known, 
best selling record playing component in 
the high fidelity field. A legion of proud 
owners originally amazed at its §79,50 
price, have come to realize that such an 
achievement could have been expected 
only from tlie Garrard Laboratories. For 
literature, write Dept. GR- 22, Garrard 
Sales Corp., Port Washin.irton, N, Y. 
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assixre... 

TOP PERFORMANCE 
EXTENDED LIFE 



for yoiar 
lii-fi 
stereo 
television 
radio 

...do wliat 
tlie 




INSTALL THE 

ROTRON 

Beats the heat that wrecks the set. 
Reduces service calls by u{i to 48%. 
Improves performance by minimizing drift 

due to temperature changes within enclosure. 
So quiet you have to feel tbe breeze to know it's going. 
Draws 7 watts. Costs pennies a year to operate. 
Compact— only 4.11/lB " square and 11/2" deep. 
Installs in minutes. Fast, easy, simple. 

Write for complete details ... or asl< your dealer... 



The Wtiisper Fan Kil for i 
Hi-Fi ham radio. TV, and I 
olher liorie applications, 
comes complete wtth , 
special mounting hard- , 
ware, a plug and cord for '■ 
electricai connections, [ 
and detailed installaticn . 
instructions — ready for 'J 
easy mounting In Ifirae j 
possible configurations.' 
NET PRICE: 514.85 ! 




ROTRON nrfg 



.CO., inc. 



memoiiKi; a piece of muKie note-for-iiotc, 
lioniembor that for each speed tlicrc vcill be 
H consofjueiit clianga in key and tiulcas you 
are an expert at transposition, I aiJS[jeet 
tliat YOii will encounter considerable diffi- 
culty.' If I were following this procedure, 
I would memorize as mucli of the selcetion 
CIS possUile at tlie original speed and in 
the original 'k.ey. I ivonld confine my use of 
the sloiver speeds to tliose iivstur.cca where 
rytliinic clarification is needed. Once tlie 
difficult passage has been grasped rj-tlimic- 
ally, the notes theui selves can probably bo 
uieraorized while the record is playing at 
normal speed. 

Replacing an Output Transfoimer 

Q. I have ati old amplifier which a 
very small and light oiiifrui transformer. 
I wonld like to know the following : 

1. Can I noticeably improve the response 
of the amplifier by substituting a helti f 
output transformer? 

3. HoiD can I determine what type to 
purchase ? 

S. If it v)ill not fit on the chassis, ivhicii 

small, can I mount it alongside the am- 
plifier (which is in a large cabinet)? Srnesi 
Lumer, Neiv York, New York. 

A. You can definitely improve tlie per- 
forniant^c of your ampUfier by replacing 
the output transformer with one liavinf; a 
heavier core. Of course, this pre-aupposes 
that the transformer is really undersized 
for the amount of power it is expoi-tod to 
handle. Many amplifiers fall in this cate- 
gory so that this is a likely supposition. 
Host probably it will not fit on the chassis, 
therefore you can place it alongside the 
amplifier in your equipment cabinet. (It 
is probably a good idea to do this and leave 
the original transformer mounted on the 
chassis. Ee^'iring ivill thus be made easier, 
should you wish to sell the equipment, Tlie 
holes drilled into the chassis to allow the 
leads from the new transformer to enter 
ean be easily filled with plugs m.ade for this 
purpose. You may not be concerned with 
this aspect of the conversion at this time, 
but it is well to leave the door open.) 

As to the kind of transformer to buy, 
the best w.iy to decide that question is to 
search the catalogs for a transformer which 
is designed to match the output tubes used 
in the amplifier. If you do not knoiv the 
impedance required by the output stage, 
you m.iy find it by using the tube manual. 
(It m.iy be necessary to redesign the feed- 
back loop). IE 
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What brings a recording studio into your living room? AMPEX Fine Line 1200. 



Here it is; the first 4-track stereo recorder/player to 
give you studio quality performance in your home. Ttie 
Ampex Fine Line 1200. Lil^e every Ampex machine, 
this recorder has been engineered to exacting 
professional standards, There's never any 
cross-talk. Just high fidelity sound with low 
noise and flutter— comparable to broadcast 
recorders. That's because three new heads 
permit narrow-track recording and playback. 
And a precision tracking technique keeps the 
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tape in alignment from reel to reel, (We call this Fine 
Line alignment. It's the result of a tape guidance sys- 
tem previously available only in professional recorders.) 
These — and over 160 other engineering ad- 
vances—make the Ampex Fine Line 1200 
your best buy among 4-track recorders today. 
See it at your local Ampex dealer. For details 
write the only company providing tape and re- 
corders for every application: Ampex Corpo- 
ration, 934 Charter St., Redwood City, Calif. 
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The sweep and msgniUcence of a full 
orchestra . . . the intiinacy of a lovely 
voice. The pure sound of Grommes faith- 
fully reproduces the mood and expression 
—with th^ e^lusive quality of "presence" 
You are there! 




tr^o o o o.. 




Model 24PG 24 v/att stereo amplifier, . ..$ 89.95 

Model 36PG 40 v/att stereo amplifier $129.95 

Model 70PG 70 watt stereo ampiiiier $199.95 

Write GROMMES 

Division of Precision Electronics, Inc., 
9101 King St., Franklin Park, ill. 



sefs the 
scGtte ... 




LETTERS 



Look Here, Mr. Canby! 

Sir: 

After .several ya^us of subscribing to 
Audio and suceessfuily resisting the mild 
virge to pour fortli my trivial distentions 
witii ail occasional autlior's article, Jlr. Ed- 
ward Tatnall Cniiby iias finally spurred me 
to action ! 

Despite my fretjucnt skoptifcisni and in- 
ability to duplicate many of ilr. Canby's 
subjective findings relative to two of his 
pet projects, earphone listening and I'M- 
multiplex reception, I must admit that I 
generally enjoy his iipproaeh immensely. 
Only his apparent disdain for the funda- 
mental engincring approach and his non- 
eiialaiit, indeed gleeful, comments on his 
personal abuse of equipment, become oc- 
casionally irksome, i'or example, some of 
liis remarks as I best recall tbem : "... I 
never make measurements . . , amplifier 
manufacturers would faint at running tlieir 
equipment into zero and infinite loads but I 
do it often ... it says not to change speeds 
while the machine is running but I did it 
several times . . . either the trucltman or 1, 
probably I, dropped tiie tuner . . . ," and so 
on. 

Mr. Canby's safaris into the realm of 
psycho acoustics (a most complex subject 
demanding exiiaustive research and com- 
petency on the part of the experimenter in 
order to draw valid conclusions and gen- 
eralizations) are quite amusing, I liave 
never read of a subject such as tivo- channel 
eaqjhone reproduction more beaten, flayed, 
buried, reincarnated, digested, regurgi- 
tated, and reb eaten than this one. I ac- 
tually feel syvipathy for the earphones, 
after reading one of this never-ending 
series, similar to ivhat I would feel for a 
patient who had just undergone an opera- 
tion for a non-e:;istent ailment, diagnosed 
and performed by a high-school biology 
student! Yes, Mr, Canby, most earphone 
listening results in an artificial aural at- 
mosphere. No, Mr. Canby, most of us do not 
emerge from a bout with the earphones 
dripping sweat and ready for psycbiatrie 
treatment brougiit about by "one-eared dis- 
tortion." No, Ifr. Canby, most of us do not 
suffer <\i7.7,y spells from highly separated 
source material, nor do we feel a mystic 
ancestral urge to almost completely blend 
the channels to alleviate that unbearable 
"one-eared distortion." (Also, by the way, 
Mr, Canby, most of us can discern modest 
amounts of blending faster with earphones 
than speakers and certainly do not have to 
approach anything near your ■'90% blend" 
to detect a difference.) Say, Mr. Canby, 
what Itind of earphones do" you listen to 
anJ^vay? If it's the pair you recently com- 
mented on that YOU played loud enough 
to be heard in the next room, perhaps they 
are in need of repair . . . perhaps? Or 
perhaps your ears need more minor ad- 
justments, or perhaps a little recalibra- 
tion, . . 

Now, with regard to F.M-multiplex re- 
ception. ... In August Al'mo, Tilr. Canbv 
tenderly took us through the trials and 
tribulations, pathos and ecstasy, of receiv- 
ing an FM multiplex broadcast at the 
credible distance of 100 miles — with the 
aid, of course, of a top-notch (I guess) an- 
tenna and a superlative (I guess) tuner. 
(Woe, the broadcast did have some noise, 
however.) Having recently completed a 
rather modestly priced tuner and intonated 
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multiplex adapter kit, and having received 
not one but ihmc multiplex stations travis- 
mitting at distances of approximately I'AO 
miles (plus seven local multiplex stations 
witiiin a 70-miIe radius) with no audibly 
noticeable signal distortion, loss of sep. 
aration, fading, and of white noise content 
just perciptibly higher than a comparable 
local mono broadcast, I feel that your 
"faint praise damnation" is far from rep- 
resentative of the present .state-of-the-art. 
It follows that your remark" . , , you're not 
supposed to listen to multiplex 100 miles 
aivay . . ." is rather questionable, i.e. ab- 
surd. By the way, Mr. Canby, the "antenna 
array" utilized in my home for such "pbo- 
nomenal" results is a folded dipole con- 
structed of lead-in wire supplied with the 
kit. Also, Mr. Canby, the Southern Cali- 
fornia terrain is not exactly flat and emi- 
nently suited for PM reception. Par from 
it! Nor is my home located o)i a mountain 
top; and, in fact, several mountain ranges 
lie between the line of sight of these three 
"distant" transmitters and my little an- 
tenna. 

Alas, Mr. Canby, in light of your treat- 
ment of equipment, it's a .\im.\cL,i! that 
aky of" your equipment works at all i 
Jehiiy p. Davis 
5252 Gould Avenue 
La Canada, Calif. 

{T<ike that and that, and that. But you'll 
ijet, your twn next month, Mr. C. — Ed.) 

Plug-In Heads Aren't New 

SiB: 

Your "Editor's Review" in the August 
issue relative to plug- in tape heads was of 
considerable interest to me. I was forced to 
read it twice to ascertain if you were ad- 
vocating this design approach, or if you 
were proposing it as an original idea of 
considerable merit. From your comment 
that there might be sound economic reasons 
as to why this approach is not practical, I 
(issunie til at it is the latter reason. 

1, therefore, submit that plug-in heads 
have been available in commercial recorders 
for approximately teti years or more. My 
first recollection is the Grundig Model S19, 
followed by the 820 although, of eour.se, 
there may have been earlier models with 
this feature. These recorders were, for the 
period of time and price bradtet, superior 
quality instruments utilizing 3-pin plug-in 
heads (4) ivitli circular removable mu- 
metal shields, and adjustable (3-point) 
base plates for all heads. In addition to 
these features the two speeds and directions 
were controlled by individual windings on 
a hystorlsis synchronous motor, and all ac. 
tion was of the pushbutton, relay /solenoid 
type. 

yiLLIA3[ G. DlLLEV 
o77 East Avery Street 
San Bernardino, Calif. 

Bjr: 

With regard to your editorial in the Au- 
gust issue, I would like to add my support 
to your suggestion concerning the avaUa- 
LOity of plug-in heads which could ensure 
accurate alignment. It is tliis very point 
which iias prevented me from entering the 

James O. Hibbits 
8535 Brent Drive 
Cincinnati 31, Ohio 



tape field. 
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What compact can do everything a console recorder can? 



AMPEX PR-10 



The AmpeK PR-10 gives you all the features, all the 
performance of a console recorder. Even remote control. 
And it's all wrapoed up in a suitcase -sized package. 
That means you can take a complete re- 
cording studio out into the field, into the 
school, the church, industry — anywhere you 
need it. The PR-10 features positive push- 
button controls; record-safe switch; and sep- 
arate erase, record and playback heads. And 
there's room for an optional 4-track stereo or 
additional playback head. There's also a new 



electro-dynamic clutch system to give you fast, gentle 
starts and lower braking tension. If you want to monitor 
on-the-spot, the PR-10 has A-B switches, VU meters, 
phone jacks, output circuits. Moreover,eIectri- 
cal a I ignm-ent controls are accessible through 
the front panel. You get all this plus a new 
Am pex"FourStar"one year warranty. Fordata 
write the only company with recorders, tape & 
m.emory devices for every application: Ampex 



« 0 



! — 



Corp., 934 Charter St, Redwood 
City, Calif, Worldwide sales, service. 



i AMPEX 
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South PqctAc (Original Broadway Cast) 

Columbia OS 2040 

Kisme} (Original Broadway Cast) 

Columbia OS 2060 

Alert rentiers ( do yva have any vrho nre 
not 'f) have jilrpaOy spotted the reason wliy 
thc^e frtTTu>;is niODi>plit>nk' ^^ll0^v all^iiiEi^ are 
being co^sJUeretl In tliiR month's column, Tlie 
story, of course, lies \n the Incl^isfon of tlie 
Jefter "S" (for K!erpo) in the new ntimhers 
Hftriigned to these slaplf^s of the show mus\<' 
eatalo^c. Colombia Records, aXter holding oat 
for several .vtjars, has finally deeided to join 
the roster in' mnjor iaiiels issiiiog p^ieudo 
stereo pclltiona of onlistnniiijig nwtio rceora- 
ingi* m:(de hffnro the Jidveut of stereo. Decca^ 
KCA. Victor nnd Capitol hiive ail tried their 
haxid at re-ehnnneihii; valuaijlft mono ranEerinl 
in order to k'ive it s^mi? of the attributes we 
take for ^^^a^ted in a full -iledE^cd stereo re- 
cording. Home conversions have iieeu more suc- 
cessful than others in pres^t^nthig part of tht! 
stereo ilhision. L'nforninatelyt until Columbia 
t'ave it a try, pseudo stereo iuid too many 
<irawbacks to tna3:o it seem wortli whiler The 
eleetronic lej^erdenifiin employed up 'til now 
Introduced several varielicK of distortion — any 
one of rhem i'aousb to ^lUtweii^Ji tlie steps tliat 
had been tal;en in the direction of stereo 
Houndr Colnmliia^ it secuiH to me, is the first 
outfit to le-ehannel mono without inlroduelng 
<lisTortlon within the sonic ranjje or piil]i.njL,' 
the stereo images out of shape. Listening to 
the a e f a n^ i 1 i a r-f o t*-a - d et:a de [je r f orn i an ce s of 
*'Soutli Pacific" and **Kisni^t,'' it soo^i ]>e- 
comes clear that Colnm]>ia's engineers owe 
oiueh of their success ly a line of rcasofiiu^; 
that steeris away from the impossible. In 
■*i>oiith rneidc/' when ^[ary ^^a^tln and KkIo 
Pinzo appear in their first duet in the Twin 
SolUifiuicti, each voice Is only a foot or so to 
the right and left of center on the averajje 
stereo setup. The chorus of Seahees may not 
stretch across every inch of space between the 
loudi^peukers yet solo voices are very easy fo 
spot in their separate loeations. Whatever 
amount of phase adjustment ivus used in the 
re-recording proeCHS. it was obviously handled 
with circumspeetiou. The workings of tiie 
uiultiple-dividinj^ networks defy detection so 
long as both channels are in use. The best 
clue to the simplicity of the Colnmtjla re- 
channeling process appears when yoii audit fOii 
the right and left chaucifl of tiiese Let:ords 
separately. The division of the sonlo spectrum 
— hlghs to the left and lows to the right— is 
unusually straightforward for soch an opera- 
tion* The pritdenee shown througliout both of 
these albums is especially noitceaijie i" the 
Kismet recording, J<o attempt whatsoever Is 
mad^ to separate the voices of trios or guar- 
tets as they beeome entangled in the Wright - 
Forrest lyrics set to the ornate lausie of 
Alo^ande^ Borodin. In This is My Beloved ^ 
based on the third movement of IJorodin's 
famous Quartet in D Major, Alfred Drake, 
Doretta SIoitow, l^ichard Kiley and Henry 
Calvjn hlend their voices within the same 
area they occupy when tiie old mono record- 
ing (Columbia OL 4850) is played through a 
stereo System. After careful consideration of 
Columbia's re-ehJ^nneiing process, one is 
tenipted to request the re-mastering of addi- 
tion Jii material now reposing in their mono 
vaults. 

Boston Pops: No Strings and Stote Fair 

RCA Victor LSC 2637 

The sound of the last Boston Pops stereo 
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I'titoi'd revSowefl hePB, you may rtcolh K'l^l iuj 
joy 111 this corner. Tllf i'ops noiinduii nihil m 
(L?tC anOS) wna i\ [jernrniro fnnji Hi<? usual 
ijiUi-ing of noi'ton'K ituiHicdl pi'iili^ ami joy. 
\V]!!>ii til is tiliiiini of Rifliara RfKlgcrs times 
iiUKic Itii appi-.-iriinto. I cliectiCd It fira: tivfurt: 
Eair.pling any of the otlior RCA dists In t!iis 
nion Ill's release. To niy relief, ilie first time 
from "No S trinity'' unrolled mfti tlie Ih'iii;; 
roo:it in the nerjnal soiind ive hnve eoiue to 
eNpett from Aitimr Piedler niiil tlie ni*"!! of 
the I'ops. As arran^jod by Jack ^lason. tlie top 
sougy from No Htriii'-'ii receive the classifst 
tre;itnieii1 the.v've enjoyt-d so far on records. 
My favorite liallftds in tlie show, l^wer.tcat 
iionnflfi aud Svhofly Told J/e, take on the eolor 
that oitly a top-noteli strin;^ iind Avoodwiad 
section enn possibly give them. 

The seleciiena from "Sf,')Le fttir," in sppetal 
iirrangemeiita by RicUrtrd Hayiaaii, iiielude llie 
t-^vo hruRtl nciv songs [todjtcrs added to the 
score of the latest mm ion piciiii e version, 
Mure Than Jv^t <} Pricjifl an<l WiUm</ ninl 
Efiffcr were written by Rod^rers on eondition 
that he be altnwud to siipjsly llie lyrics of the 
adolttonMl Lttiies, In it gesture tyr>icai af those 
in the very top rank of current composers, 
Dicl; Rodgers assured (lie movie studio that 
it T.vat5 tinder no oldlgzition to use the ?ioiigs 
siioiild it find theni tinsiitlsfactory, Tl^o inclu- 
sion of the new songs In this recording dem- 
ons tr;itos (hat Artluir I'icdler sluires llolly- 
woofl's opinion rogordiiig the ttcc<fptai>iliiy of 
Rodger's latest tlim eflort, 

Ian Froser: For the Young at Heart 

Richmond Tape RPX 49009 

The Inlest series of tapers on the Richmond 
l^bi^l olTerf; further cvltlence that the perctis- 
sioD criiKG of the pnst few .vear,s has run its 
course. During thi» period whon the popuiJirity 
of pereussion rccotdingK ivas .it full tide, tajjc 
fans h.'id nniplo opportunity to .soe how the 
lau-s of supply and demand liopt the price of 
I^eiicnssion reels up Su riie neighborhood of 
eigiit dolljirs. Pie vera I Ijihels. of course, ^vere 
willing to dives; theuisi-Ives of uiiiimited tiunu- 
t trios of pevcn,ssiou tapes at i hat pi'lcc but 
virtnaily nothing was availnl>le to the tape 
fan Ionising for percussion releasees In the 
?4,!>ri price range. Now Itieiiniouvl, long 
active below the five dollar price border, has 
issned n neiv group of tapes in a special series 
called "I'ercussive Stereo/' It would be slight- 
ly wide of the mark to call tills group of re- 
leases a "poor man's" l-^hitjie ^t Series because 
the soprtnttlon nowhere Approaches the exag- 
gei-atlon of tlio higlier-prieed T„ondou line, 
j^tovement of soloists in this reel i>y the Ian 
Fraser oreliestra is held to a niiutmnm. The 
only giiumik used In the arrangements is the 
vencrahle one of repeating in the left ciiiinnel 
a E>hrase just heard in the rigiit channel. In 
!ill fiiirness. It should lie [>OEn(ed out to any- 
one con tcni J dating a Kizeablc Investment in 
percussion tajies at this l<jwer price That tho 
performances simply do not ajjiiroaeb the deft 
smoothness of the outfits featured ou the 
earlier percussion recordings. The sound could 
be cftlle<l only inid<llG-of-l he-road at best since 
there is little evidcttcc of the startling pres- 
ence that first catapulted this type of record- 
ing into the limelight, 

Roland Shaw: Sand Concert 

Richmond Tape RPX 49012 

The lineup of marches by Sousa, AKord and 
Bagley is a familiar one but this Is not a 
bai:d concert in the ustial scnj<e of the phrase. 



The explanation lies in the full title of the 
performing group. TlJi.» t:ipp features the Ro- 
land Shaw IJaud and Orchestra In a colloetlon 
of standard marches. The idea behind the 
alhuin is a fairly novel one, conihining the 
virtues (if hand purists will accept tiiat term) 
of a large dauee orcliesirw with that of a 
versatile marching liand. As soon as the hand 
instruments estabilsli the Identity Of Sonsa'H 
Scmpci- Firlelin or Bagley's National Emblem, 
the Shaw arrangements suddenly \Ti\vin\vice 
the saxoplioiies and clarinets of a swinging 
dance band. Throughout the progriLiu, the 
baud elements liave no trouble keeping them- 
selves in u predominant posiiion but this reel 
cannot be listed under the beading of regular 
hand music. 

The audio quality of the tajie received for 
review Is a pretty dismal atTair, It is quite 
obvious that this particular reel is an excep- 
tion to the rule t)ecause the other Klehniond 
tapes received the same day boast normal 
processing. The least likely adjective that 
could be applied to the sound of this four- 
track reel is tlic word -ohust. Tlie niid range 
is weak aud the highs bi-gln to asuniiic nor- 
malcy on a large system only when you intro- 
duce a sharp cutolT at 70ni) cps. It's not easy 
to explain this slate of affairs in the cQualiiia- 
tion of these Ulcbniond reels because the com- 
panion tapes in the sanie month's release be- 
have pretty much in the ntnuner of Richmond 
taiics of the past. That is. the prc-empbasis 
in most cases is (juite moderate up to 10,000 
cps, I find that any steep upward curve above 
that figure can be smoothed out without too 
much diiiiculty. The messy iiart of the job 
comes -when j'ou try to set I'id of excess pre- 
eiuphasls below 10,000 cps. It's one thins to 
match a known curve when you're compensat- 
ing for unwanted highs; it's quite another 
matter to tr,v to overcome a goof on the part 
of some lechnician who set the coualiKation 
when running oiT this parricular tape. No one 
can deny that the duplicating staff of United 
Stereo Tapes has its hands full wiien It comes 
to figuring out tlie e(]na ligation for ull the 
dlifcrent labels tbey biLudie in the course ot 
a daily run. Assuming that the Ricbmond 
working tapes sent over from England were 
similar in eqiinli/.at ion, it sliould be possible 
to provide four-track duplicates that are uni- 
form in equalization within a giveu label. 

S Guitars ... 50 Fingers 

Richmond Tape RPX 4901 1 

Of the three Ricbmonil tapes i-evlewt^d this 
month, the best soiindijig one Is Iliis reel star, 
rbi^^ guitars, drums and llammoiul organ un- 
der the direction of Mark Wliite, On more 
than one occasion during the course of this 
tape, one is templetl to speculate about the 
possihillty that a five dollar tape delivers ita 
lest results when the musical Instruments 
involved <io no^ ]>reseut too serious a challenge 
to the recording [irocess. Such a conclusion is 
almost unavoidalile when you weigh the differ- 
enees in Ihe latest liiclmiond tapes. The small 
group heard here in cio,seup eujoys cleaner 
sound throughout the range of the tape and 
the balance of highs and lows presents no 
prohleni in pho^back. More than oiost Rich- 
mond releases, this reel goes in heavily for 
novelty effects designed to enhance the tonal 
range of the guitar, ilaok the h'nije, Tlie Hot 
Caanrj/, and hrciwiin' akeiihiird lilttes provide 
some of the more obvious outlela lor the ar- 
ranger's playfulness. 

Julie and Coral at Carnegie Hall 

Columbia OS 2240 

Tills release underlines in no uncertaia 
lerms the basic problem encountered in trans- 
ferring a musical T\ pi'oductioii to flu- record 
ntedium. %VIien .liilie Antlrews and Carol Bur- 
nett appeared on television at Caniegio Hall 
soitie nionths ago in a sbow^ tailored to their 
unique talents, Coluiuhia Records taped the 
audio [Jortion of the progi'ain for release In 
this form, I sampled file record witli consider- 
able curiosity because I haiipeneil to catch 
most of the televised |iro.i,'rani during one of 
my rare evenings at home when turntables 
and tape reels were s:ationar>' for an hour 
or two. Here was one occasion when a reason- 
ably accurate comparison could iie made uf 
the entertaiument values inherent in stereo 
sound as opposed to muno sound coniiled with 
T\' picture. Considering the present I'ecording 
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THE FISHER 



The easiest FM Multiplex 
tuner kit to build... 
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is the one you would choose 
for performance alone! 



The Fisher KM-60 StrataKit is the inevitable 
choice of the kit builder who has considered 
the pros and cons of every FM Stereo Multi- 
plex turier available in kit form today. The 
KM-60 is by far the easiest to build-because 
it is a StrataKit. It is by far the finest per- 
former—because it is a Fisher. 

The StrataKit method of kit construction 
is a unique Fisher development. It makes kit 
building so easy that there is no longer a dif- 
ference between the work of an experienced 
technician and of a totally unskilled novice. 
Assembly takes place by simple, error-proof 
stages (Strata). Each stage corresponds to a 
separate fold-out page in the instruction 
manual. Each stage is built from a separate 
transparent packet of parts (StrataPack). 
Major components come already mounted on 
the extra- heavy-gauge steel chassis. Wires 
are pre-cut for every stage -which means 
every page. All work can be checked stage- 
by-stage and page-by-page, before proceeding 
to the next stage. 



In tiie KM-60 StrataKit, the front-end and 
Multiplex stages are assembled and pre- 
aligned. The other stages are already aligned 
and require a simple 'touch-up' adjustment 
by means of the tuner's laboratory-type 
d'Arsonval signal-strength meter. 

When it comes to performance, the uitra- 
sophtsticated wide-band Fisher circuitry of 
the KM-60 puts it in a spectacular class by 
itself. Its IHFM Standard sensitivity of 1.8 
microvolts makes it the world's most sensi- 
tive FM tuner kit. Capture ratio is 2.5 db; 
signal-to-noise ratio 70 db. Enough said. 

Another outstanding feature of the Multi- 
plex section is the exclusive STEREO SEAM, 
the Fisher invention that shows instantly 
whether or not an FM station is broadcasting 
in stereo. It is in operation at all times and is 
completely independent of the tuning meter. 

Everything considered, the Fisher KM-60 
StrataKit is very close to the finest FM Stereo 
Multiplex tuner that money can buy and by far 
the finest that you can build. Price, $169.50*. 



FHEEI $1.00 VflLUEI Write for The Kwllwar't 

Kit Builder's Manual, a new, lllus- M^nu™ 
trated guide to tiigh fidelity kit 
construction. 

FiSHEH RADIO CORPORATION 
21-29 44th Drive, 
Lons Island City 1, H. Y. 

Please send me without charge The Kit Builder's 
Manual, complete with detailed specifications 
on all Fisher StrataKlts. 

Name . . ^ . . 



AddresS- 
Clty. . 



_Zone .State- 



THE FISHER 



HE r**f WCBT. 



rVlflCD (KM 



. J ^^.'ao- 
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The perfect companion 
for 

professional recording 

Foster's dynamic DF-1 is an omilidireC- 
tional bar-iypa miciopliorn; for both 
professional and home use. This versatile 
mike weighs only '4 lb. including cord, 
and is just long and Vs" in diameter 
Yet it has a range of 100 to 12,000 e.p.s. 
and sensitivity of - 58dB (50 K-f?) ±3dB 
at 1,000 c/s ■;OdB=lV/^bar), Your 
choice ofeOO ohm, 10,000 ohm, or 50,000 
ohm impedances. 

Rugged and precision made, the DF-1 
assures professional results right in your 
living room. Used with hi-fi, stereo, or 
tape recorder it faithfully recreates a 
broad band of audio frequencies — and 
takes up less space doing it. The DF-1 
can be hand held, suspended from its 
neck cord, or clipped to your lapel. A 
strong diccast frame gives it complete 
protection for long trouble-free service. 

You can get this 



outstanding all-new 
microphone now at 
popular prices. For 
further informatiori 
write directly to the 
address below. 




FOSTER ELECTRIC CO., LTD. 

38i Shimo-Renjoku^ MiTaka, Tokyo, Jopan 
CABLE: FOSTERELECTRIC MUSASHINOMITAKA 
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and tlie television production tliat precetled 
it, one factor does not stand out in tlie com- 
parison. Contrary to ray exptetdl ion, stereo 
doesn't i>ljiy as important a role in ilie re- 
tortH^d version as I thousLt it would. l''or all 
tlie added pre.sence that the stereo rewrdiiig 
lirovldCK — and tbe sound is ricLt ni) there 
with Columljia's hest — it would appear thiit 
stereo una improved (tcqueney response eiUi- 
tiot substitute for the information tliat tlie 
ej'C tykes In wheii two first-r.iiik [>r(>fessional3 
arc vying for atteatioii In the spotlight. Cer- 
Utinly no reeording, ntono or stereo, could be- 
gin to capture tlie roguish parade of unin- 
hlbitea fnclal antics tliat ure tlie stock In 
trade of Carol liurnett. On tbe other band, 
without these very same visual ;Utr:ictiona 
(or are they to be labelled distrsctions in this 
case) (lie impartial mlerophonos reveal a Bur- 
nett singing voice that is far more pleasing 
niid substantial tlian tlie one heard on a typi- 
cal TV receiver. Julie Aiidroivs, of coiii>e, 
registers witb equal cft'ectivene.ss in eneli me- 
dium. Considered ivith any degree of objeotiv'- 
ily, the lirst three production numbers on tlie 
record are hardly worrby of piotound atten- 
tion. Tilings do begin to picK up a bit \\'iiCTi 
the entire ca¥it goes Into a takeoff on the 
Moiseycv Danco Ensemble and a parody of 
the Trap [J L'^amlly which served as the In- 
spir.ttion for the musical, "Sound of Music," 
The highlight of the show, and the record, la 
Die smooth flowinj; medley ijy ,lnlie jVjidrews 
and Carol Rurnett trjiclng tlie history of musi- 
cal comedy froai tlie days of the Floratlora 
shows to the tough, hard.as-pavoment lyrics 
of Ijeonard Bernstein^s "\\'est t>ide Rtory.'* 
An amusing moment lu tbe middle of this 
ItaleidoscojJii of melody oeciirs wlien Cftrol 
I^urnett preempts tbe fanmus Wouldn't It Be 
r.overltj from .Tnllc Andrews' "My L'air Laily." 
The free-wheeling finale ilnds the stars tearing 
down Else rafters with a Texas-si >:e version of 
B^g ^'Ti" from Fran]; Loesser's ^'.Most I-la[>py 
I**ella'' as an appreciative audience proves tliat 
it's still tbe best tonic available to any re. 
cording artist, 

Patrick Galvin; Irish Drinking Songs 

Offbettt 4022 

Ad<l a new name to the not Incansiilerable 
list of singers wdm have conte to recoi^ds from 
the Emerald Isle. I^ntrick Galvin does not con- 
line tilmself to Irish songs that might be en- 
countered only when spirits are Rowing freely. 
All the tiities recorded here by this subsidiary 
label of Riverside ISecords are songs that could 
he heard at any typical Irish get-together 
known as tbe "liooley," This terms refers to 
a social evening in Ireland that is ap: to in- 
clotle dancing as well as singing, and food as 
well as drSiiI,". Whether the setting is n coun- 
try kitchen or a more elaborate city public 
house, the occasion is never a solemn one 
desiiitc the occasional inclusion of national 
(or "rebel") songs and bnllads. Unrecon- 
structed Hibernians may feel that thit album 
Includes a few too nmny tunes of .Aaglo-lrisb 
origin fur the nntUings of a completely relaxed 
evening but Tafriclt Calvin's unassuming de- 
meanor is sure to beguile theni wbether he's 
singing a universally known barracks-room 
ballad such as Onc-iiiiml JieilJj/ or the most 
famous Irish drinking song of tiiem nil, The 
6'rui«temi Lnicn (The Pull Lrlttle Flask), 
There is no shortage of stalwart favorites 
throughout the album as sung to the accom- 
paniment of the banjo and guitar of Al Jef- 
fries. From tbe first words of the tongue- 
tripping Siip 0/ Cowl Whiil^iy, sung to the 
tune of 7'/ie iri^h WashnTicotuau . to tlie fmal 
melody 1'he Partini) (Jlassj whose flavor ot 
Itobert Burns has not preventetl it from be- 
coming particularly popular in the southwest- 
ern counties of Ireland, this is one album that 
could help you see double without recourse to 
stereo, 

Hugo Winterhaltsr Goes . . . Contlncntol 
RCA Victor LSP 2482 

Most of the Winterhftltcr stereo discs have 
a unique recording curve that amounts to n 
sonic trademark. As in the case of other stereo 
discs that do not adhere to the RIAA record- 
ing characteristic, Winterhaltcr's recordings 
sound aljnost normal on my system when 
played at lower than normal volume, liaise the 
level a bit and the top end begins to sound 
crajnped. It just doesn't have the freedom of 



the regular ECA stereo discs. At higher levels, 
the "Wlnferhalter" curve also takes on a tuh- 
liiness In the low end. On a reasonably flat 
system the confined blgts present more ot a 
problem than do the somewhat bloated lows. 
Where matters re.ally get out of hand is on a 
sound system that has a peak in its spealiera 
anywhere in the region between iiO and 100 
cycles. Under those ciramndancCB, the bnaa 
on this record puts oti a thoroughly convinc- 
ing imitation of an old-fashioned juke box 
standing on a loosely nailed lloor. As for the 
musical contents of this record, the tidbits 
gathered from all the corners of Knrope re- 
ceive the predictably glib treatment that in- 
variably sets apart most ot the Winterhalter 
arrangements. If you're not in the mood for 
the sleek approach, it is possible to And more 
authoatlc-sounding versions of .Vcvcr on Hun- 
lUitj. Volare. and H aaemtiiicUe ile Paris. 

Philip Green: Great Waltres from Gilbert 
and Sullivan 

Riverside RLP 97530 

It takes a record SUCh as; this one to re- 
mind us how little progress Gilbert and Sulli- 
van have made in the catalog of instrumental 
recordings. I had always entertained tbe Idea 
that, kicking around in stores, there were at 
least a halt tlouen non-vocal recordings de- 
voted to light arrangements ot some of the 
better-known nuggets from the enonnoua 
C & S storehouse. It wnt; not until I began to 
search through the one LI* catalog that every 
recor<l dealer has to consult whenever a "dif- 
ficult" customer slioivs up at his counter, that 
I began to realise how sparse the Gilbert and 
iiullivan instrumental repertory really is. In 
the lirst place, the section of the catalog de- 
voted to Popular Music ot this and other 
countries has no specific listing under elttier 
Gllheri: or Sullivan, This, incidentally, is an 
old problem in tbe pop sectioti of the catalog 
w-here you can dnd any recording currently 
in print — provided you have tlie name of the 
artist wlio recorded the darti thing. The list- 
ings under G & S in the classical section re- 
veal, in addition to the regular recordings of 
tbe complete operettas, only a small handful 
of instrumental albums. This Riverside disc 
is only the second recording in tlie current 
catalog to oflcr excerpts from the full stage 
EJroductions in arrangements for light orches- 
tra. Two other albums (Angel S-S5U25 and 
S-35TS8) offer hand music from G & S scores 
as played by the Scots Ruards Keglmcntal 
liand and the Band o;" the Hoyal Military 
School of Music respectively. This latest re- 
lease in tlie Uiverside popular serje.s eoncen- 
trates on a doaeu waltz songs found in eight 
Gilbert and Sullivan operettas. Since this re- 
cordingT like ihe jVngel releases for band, w-as 
produced In Eugl.-vnd, the idiom has been well 
preserved in special arrangementK hy Philip 
Green and his orchestra. Tlie stereo sound Is 
considerably richer an<l cleaner than tbe mono 
sound of Riverside's earlier English releases. 

Cy Coleman: Broadway Planorama 

Capitol ST 1740 

A chap may play a fine piano for years at 
supper clubs in top Manhattan hotels and 
acliievc only modest fame — until he writes 
the score for a major Broadway musical. After 
that, it's only a question ot time before a 
major recortl label decides that his piano 
Iilayiug deserves a witler audience and Invites 
him to survey the Broadwuy scene from the 
vantage point of his keyboard. Such a com- 
bination of events underlies this particular 
recording bj- Cy Coiemnn. Tlie brcesiy score 
penned by Coleman for the Ijucllle Ball musi. 
cal, "^Vlldcat," placed him several notches 
above tbe other cocktail pianists still trying 
to make themselves heard over the clink of 
glasses. His fresh slant on some of tlie great 
Broadway show-s of the past is neatly pack- 
aged In this new Capitol release. Assisting 
Coleman Is a discreet trio made up of guitar, 
bass, and drums. Another trio, this one com- 
prising three feminine voices, is heard in just 
a phrase or two of a lyric at the opening, 
and again at the close, of each song, ThiB 
helps to identify some tunes that go tiack to 
the mid-Forties. In addition to "well-known 
scores such as "Guys and Dolls," Kismet, 
"Kinlan's Rainbow," and at least one tune 
from "Wildcat," several eliows that deserved 
(Continued on page 86) 
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THIS 
IS THE LAST 
CARTRIDGE 




World's Most Perfect Mono/Stereo Cartridp 



DYNAMIC MASS 

less than .SxlO '^gms 



ENGINEERED TO OUT PERFORmI'OUTLAST AND OUT- 
PLAY ANY CARTRIDGE ON THE MARKET TODAY. 
A RESEARCH TRIUMPH - THE AMAZING DYNA-LIFE* STYLUS 

Its ultra -so phisKcatecj hand-polished diamond styljs Is the world's 
lightest. Coupled with a new magnetic element of lowest dynamic mass, 
this assures the longest possible life of the Empire SBOP* 

Lower dynamic mass and higher compliance than any other cart- \ 
ridge made . . . eliminates distortion and makes possible a lighter ( 
stylus, better frequency response, greater channel separation, and [ 
tfie remarkable new standard for ... / 

TRACKING FORCE-AS LOW AS 1/4 GRAM 

At such low tracking force, the Empire 880P nof only eliminates record 
wear, but also eliminates distortion. To ochieve the benefits of low force 
tracking with the 880P cartridge, a tone arm capable of tracking at 
such low levels must be used. We track every cartridge with the Empire 
980 arm at less than a half gram before releasing it. 



COMPLIANCE 

30xl0"'cm/dyne 



PERFORMANCE RANGE 

6 to 30,000 cps 



This Is well beyond 
the range of human 
hearing 



Greater separation than any other 
cartridge means greater enjoyment 
of stereophonic sound 



CHANNEL SEPARATION 

more than 30 db 



empire 880 



Audiophile Net $47.50 




^Patent Ponding EMPIRE SCIENTIFIC CORP., GARDEN CITY, N. Y.— WRITE FOR LITERATURE 

CREATORS OF THE EMPIRE TROUBADOR . . . WORLD'S MOST PERFECT RECORD PLAYBACK SYSTEM 
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SOME DOUBTS 
ABOUT BALANCE 

Tlie sweetest agony in hi fl is tliut of 
doubt. Wliury would we all be witJiout it? 
Doubt and entliusiasni go hand in hand. 
Tlie lii-fi eiitliiisi;ist is by dtifiuitioii the ]ii-fi 
donbtci' too. You seldoni find the one witli- 
ont tlie other. 

Buy !i neu' diamond stylus and the next 
day — doubt creeps in. Is that evpT-go-faint 
distortion still Ihere? Is the new needle 
defcetive? Is tliere sometliiiig else wroiig 
and it wasn't the old needle at all? The 
preamp on the Wink again? That new 
tweeter — maybe its cone is rubbing? 

Treat yonrself to a test record and then 
find out how delieiously dontitfiil is every 
aspect ol' your stereo performance. One 
tlwusa-'id cycJes • — fsel level . . . iweniy 
thfjuniind cycles . . . ciyhteen thoiinand — 
What? The system isn't passing ei<;hteeii 
thousand? Nothing bnt needle scratch! Or 
maybe you'ro just getting old. Dreadful 
thought — never ligaiii the sound of eighteen 
thousand cvcUs! Let's try it louder. ONE 
THOUSAND CYCLES— SET l.EVBL. lu 
an hour jon'H be a nervous wreelt, and lov- 
ing every minute of it. 

Of course you eau't go aronnd Jiavj}ig 
doubts about positive things like complete 
breakd<iwns. Tu )es go red and blue and 
smolie pours ont. One speaker goes dead. 
The diamond sty his hits a seratdi and (lies 
ont of its mounting, leaviiig a hole that 
fuzzily plays two adjacent grooves at the 
same time. The.se things :ire beyond doubt; 
they can be fixed and all you need is cash, 
whieii is always a pleasure to spend and 
never more so than when you shouldn't be 
spending it. The doubtful things are tJie 
subtle things, the evanescent troubles, the 
subjective elements, the problems that can 
never bo solved. Lilte stereo balance. 

A letter ieache<l me a^^'llile ago, for iu- 
stajiee, from a reader who shall be name- 
less, though his observations are reasonable 
and correct. He is "preoccupied," as be 
says, with the l.alanee lietween his stereo 
speakers. He is doing some heavy thinlting 
about it. "I spent a pile of money a few 
years ago on stereo equipment, and when 
the channels are balnneed right it really 
sounds terriiic. It sounds pretty good, too, 
when it is out of b.ilancc, but to get that 
marvelously real, illusion that stereo can 
give, the balance lias to be just right," 

Ah, here we go! l'\)r how docs one define 
just riglit'? A hue doubter's paradise! 

"I liiid that not all records scorn to bal- 
ance at the same setting of the balance con- 
trol, I'm not sur;; whether this variation is 
due to vagaries of my aniplilier or whether 
the reeords them.wlves liave been cut with 
differences between the channel levels. , , . 
"ft'hat I do when I listen seriously is to sit 
on my 'listening sent' and fiddle with the 
balance control until every tiling jeema just 
liglit. Unfortunately, the record is some- 
times liaif over lie fore this happy state is 
arrived at. 

"Of course if a record lias an unusual 
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balniioe point, I'll write it down on tfie back 
of the jacket; but new records sometimes 
entail the making of some rather agonizing 
decisions. And when the day comes that I 
have enough money saved up to buy an FlI- 
multiplex tuner. , . 

iilore eomplications, of cour.-;e. But even 
without a tuner there are problems galore. 
He is entirelj' right. Even with an electrical 
balance meter, as this reader correctly fore- 
sees, doubts can still arise. He poijits out 
that last year I rceommeiided a balance and 
phase meter (Stercosouies PH I), saying 
that balance and phase were both easily 
determined by a glance of the eye. "Mail 
order catalogues ... list several of these, 
but the descriptive literature accompanying 
them makes no mention as to how small a 
differenee, in volts, the ear can perceive and 
whiither the meter movements are of this 
order of sensitivity. I am still left with the 
gnawing question of whether the determina- 
tion is as ijccnnife as can eventually be ac- 
complished by ear; after all, it is the ear 
that must be satisfied." 

Kight. I can assure him of one thing. The 
balance meter does deteimiine the electrical 
balance between channels more accurately 
than most ears. To settle this point fac- 
tually, you need Only switch to mono, send- 
ing the same signal through lioth channels 
of your system, and the meter will balance 
the voltages to the speakers with all the 
e.Kactitude you can ever need. But is this 
all? Far from it. 

Stereo balaiiec is one of those things that, 
as I once put it, involve plural troubles. 
Nut one, but many factors are involved. 
Yon will worry yourself sick if yon hope to 
find a perfect, ffictually correct bah.nce for 
caeh stereo CNperienec. Too many variables, 
sonic of in your ecjuipment, others beyoml 
your control in the recording and/or broad- 
casting. To enjoy stereo, therefore, one 
inu^t strike another kind of balance, tliat 
between doubt and certainty, then learn to 
live with it. Beyond tiiat point, no amount 
of "gnawing" is going to help, except that 
whiidi can ije satisfied liy sheer listening, to 
find the most innnod lately satisfying ar- 
rai.gemeiit. .\nd it'll surely be one' "balance 
today, a dilTerent balance tomorrows 

Tlie balance meter, if I am right, over- 
looks one factor, that of speaker cfiiciency. 
If your speakers are identical, as they 
shculd be, then their eiiiciency is the same, 
But if not, the electrical balance may turn 
out tn be a lopsided one and you'll be bach 
wh;!re you were, to the ear-adjusting .sys- 
leni, for all your pains. The siniplest way 
to get off to a good start, then, is to shove 
a mono signal through your tivo speakers 
and "twiddle'' the controls until the sound- 
image is just halfway between speakers 
when yon are halfway between them yonr- 
,sclf. This will take efficiency into account 
and — another minor bnt crucial item — it 
will take into account the often consider- 
aide differences between the acoustical situ- 
ation of the two speakers, A speaker with 
wa;is both behind and at one side will be 
louder than one placed against a single 



wall, Short of an architectural rebuilding 
or a redeployment of your whole systein, or 
maybe a reflecting screen behind and 
around the "weak" speaker, the best tiling 
you can do is to center the mono signal by 
ear where you want it, then shift to stereo. 
With luck, the stereo will sound balanced 
too. But don't count on it. 

If you are persistent, of course, you 
won't be satisfied merely witti a final bal- 
ance; you'll want each element in your 
system in balance. What a field day for 
tinkering ! First is your magnetic pickup. 
Is it unifarni Ui the tw^o ehajineis aJid bal- 
anced in over all output? A lot of tliem 
aren't Or weren't. Even with handsomely 
similar curves, the two channels aren't al- 
ways of an equal output. And some types 
tend to vary their relative output with 
gravity. That is, if your turntable leans to 
one side, the pickup will throw its output 
balance olT-eenter. You eould make a nice 
turntable level meter out of one of these i)y 
hooking it to a balance meter! Side pull in 
some changers causes the gravity-sensitive 
type of pickup to swing and s^vay the ^nusi- 
eal image from one side to the other, most 
sea aickishly. 

Balance out your pickup as well as you 
can via compensation elsewhere. There isn't 
much else you can do except turn it in for 
another if you find its two sides are un- 
equal. (You can eiieck this to some extent 
by using a channel revcr,se .switch — but 
there are Other things that must be checked 
and clear in your mind first, or you'll soon 
be in a mess of confusion.) 

What of the phono preamplifiers? Ts their 
gain ecjual, on the Iwo phono channels? 
.'\lso on the two tape-head channels, which 
normally are in the same circuit? With pro- 
fessional equipment you can check this sort 
of tiling pronto bnt if yon are merely a 
Avoi'ried hi-fi enthusiast it isn't so easy. Von 
can play olT one factor against another— 
eliminate the pickup balance, for instance, 
by feeding only one of its channels into 
both preanips. Most control systems allow it. 
Some preamps have level sets for each input 
and lots do not. Either way, if you suspect 
a difterencc in preamp gain, just make 
your.self a mental note that you ihtitk one 
preamp has more umph than the other — 
;iiul resolve to keep on checking. Ciianccs 
are ten to one that you'll run into further 
contradictions that will have to be ci\- 
plained away. 

Then there is the dual power amplifier. 
One of mine, a most respectable ami de- 
pendable job, a sort of all-weather model 
(I've carried it through rain and snoiv and 
sleet), has from the beginning given me 
more umph from one of its channels than 
the other. The maker was most considerate : 
he put level sets on bis inputs; so I can 
balance the sum -total of eve i"y thing as it 
emei'ges from the amplifier, 1 just tone 
down the stronger channel to match the 
weaker one and lot it go at that. Plenty of 
power left over. If I -ivere really persistent, 
I suppose, I would remove all the tubes, 
match up new ones, and try again. I'rob- 
,'ibly the output would swing the other way. 
I'm both mildly cynical and well Contented 
with things as they are and I'm not worried 
at all. Not yet, anyhow. . . , 

Let's not go into ¥ M-multiplex balance. 
Prankly, my early experiments in multiplex 
tuning vverc balance nightmares. It ^vasn't 
the fault of the tuners — wh;it plagued me 
ivas nicrelj' that a ii'^w p;iir of unknown 
signals wa.s introduced into my carefully, 
beautifully, painstakingly balanced system 
and in seconds the whole thing was chaos! 
For, when you get down to it, most stereo 
rigs are a passel of "cheeks and balances," 
a batch of unbalances averaged out, a house 
of cards ready to fall npart, given a breath 
of change. And once you start trying to 
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Inbornpromialng ensiriesHng + modlerptie priipe = beet; buy 




New Eico Stereo FM Multiplex Tuner ST 97 

Semi-Kit $99.95 Wired $149.95 Includes Metal CouerAHo FET 



BUILDIME THE SEIVJI-KI" 
The two nmst critical sections, the front end and 4 
tF's thfouEh to the detector, are entirely pre-wired 
and pre-atigned for best performance on weak sig- 
nals tfrinfie area receptlor). 

For the third most critical sectiori, heart of the 
stereo demodulator, you simply mount and solder the 
components on a high quality circuit boardn Pre. 
aligned coils eliminate all adjustments. The rest is 
non-critical and easily accornpiishad with the clearest 
pictorial drawings and most thorough.going step.by. 
step procedure jn the indtistry. 

THE emcuiT 

the front end Consistent and reliable printed cir- 
cuit. Ultra-sensitive, stable, and low-noise- Wide-band 
design. Rugged plated steel housing for protection 
and shielding. Meets FCC radiation requirements- 
Precise temperature -com pen sat ion for freedom from 
drift without AFC, AFC provided with defeat for con- 
venience- Indirect gear drive is bacltlash.free and 
eliminates possibility of microptiony. 

the )F strip Four IF amplifier-limiter stages (all that 
will do any ^ood) and an uitra-wide-band ratio detec 
tor, all pre-wired and pre-airgned- Designed with the 
utmost practicality so that the simplest aliEnment 
is also the alignment for highest sensitivity and prac- 
tically lowest distortion, (Important to you if a serv- 
ico alignment is ever required.) Output is flat to ttie 
limit of the composite stereo signal frequency spec 
trum to eliminate any need for roll. off compensation 
in the stereo demodiilainr, 

the stereo demodulator Ten stages for unequalled 
performance capabilities. EICO's brilliantly-engi- 
neered fero phase-shift, filterless detection circuit 



(patents pending) eliminates loss of separation due 
to phase-shift in the stereo sub-ciiannel before re- 
covery. (kimplete rejection of storecasting interfer- 
ence, CalTOde foflovyer driven, sharp cut-off 15kc lew 
pass fitters in each output channel- 

THE DPC5RATiOr 

Two slide-rule dials jn a line: one, a station fre- 
quency dial with the famous EICO "eye-Ironic"® 
tuning-eye travelling along it to indicate the exact 
center of each broadcast channel: the other a log- 
ging dial with an automatic stereo indicator lamp 
travelling along it in tandem with the tuning-eyc to 
ir>dicate when the station tuned in is broadcasting 
stereo. 



Massive extruded aluminum panel and side rails, ex. 
quisitely brushed and anodized pale gold, with baked 
epoxy brown, perforated steel cover. 



Pre-production field tests brought back Itie report 
■■Definitely a fringe-area stereo tuner," which is 
simply the meaning of our laboratory measurements. 
We know, for example, that full limiting is achieved 
at lOuV input signal, meaning that the low distortion 
and nois2 specifications (the full benefits of FM) 
will apply to all hut the most distant and difiicult-to. 
receive s:ations. The sharp selectivity you need when 
a tuner is that sensitive is here also (a strong local 
station and a low-power station ICO ^miles distant 
separated by only 0,4 mc, each had its own sharp 
tuning-in point on the dial). While signal levels as 
low as 2.5uV will produce phase-locking for full 
stereo separation, very strong local signals will pro- 



duce no higher output from the FM detector than a 
tOuV signal and will not be degraded in quality by 
overloading the stereo demodulator. Distortion is 
very low, both In mon^ and stereo, 30 that the sound 
you hear has that sweetness, clarity, and freedom 
from grating harshness that results from absence of 
distortion. The stereo output signals ate so clean 
that there Is not a sign of the I9kc pilot carrier or 
the re-inserted 2Skc sub-carrier visible on a scope 
presentation- 



Antenna Input: 30C ohms balanced- IHFM Usable Sen- 
sitivity: 3uV (SDdb quieting), l-5uV for £Odb quiet- 
ing- Sensitivity for phase-locklng (synchronization) in 
stereo: 2-5 uV, Full limiting sensitivity: lOuV, IF 
Bandwidth; 280kc at edb points. Ratio Detector Band- 
width: I megacycle peak-to-peak separation. Audio 
Bandwidth at FM Detector: Flat to 53kc discounting 
pre-emphasls, IHFM Signal-to-Noise Ratio: -55db- 
IHFM Harmonic Distortion: 0.6%. Stereo Harmonic 
Distortion: less than 1,5%"- IHFM IM Distortion: 

0- 1%, Output Audio Frequencir Response: itldh 
20cps-I5kc, IHFM Capture Ratio: 3dt>- Channel Sepa- 
ration; 30iib. Audio Output: 0.8 volt. Output Imped- 
ance: low Impedance cathode followers. Controls: 
Power, Separation, FM Tuning, Stereo-Mono, AFC- 
Defeat- Tubes; 1.ECC85, S-SAUS, 1-SAL5, l-iaAT7, 
2-12ALI7, 1-SOlO [triple triode), I.DM70 (tuning-eye), 

1- EZeO rectifier, 6 signal diodes, 1 neon lamp. 
Power Source; n7V, SOcpS; 60 watts drain; extrac- 
tor post fuse. Size (HWD): SW x IbW x 11%". 
Weight 17 lbs, 

•Actual distortion meter reading of derived left or 
right channel output with a stereo FM signal fed 
to the antenna input temiinals. 



FM-AM Stereo Tuner ST96 
Kit: Wired: $129.35 

Includes J^etal Cover arxl FET 



FM Multlpleii 
I AulDdaptnr 
' MX99 (Patent 
Pending) 
Kit; 539. 9S 
Wired: SM.95 
Cover Optional $2.95 




Transistorized 
Stereo/Mono 
'(-Track 

Tape Deck RP10D 

(Patents Pending) 
Semfkit; $293.35 
Wired: $399.95 
Carrying Case $29.95 
Rack ti^ount 53.95 



EICO, 3300 N, Blvfl,, t..l,C, !, M.Y. A-10 j 

□ Send free 32-page catalog & 
dealer's name, 1 

□ Send new SS-page Guidebook to [ 
HI-FI for which I enclose lit for -j ■ 
postage & handling, S I 

* I 

Name ■- , 



-te>='ej 0. ^ 

7D.W3tt Integrateil Stereo 
Amplifier STTO 

Kit: 599,95 Wired: 51'>9.95 
Includes Metal Cover 

40-W3tt Integrated Stereo 
Amplifier ST40 
Kit: 579.95 Wired: $129,95 
Includes Metal Cover 

Over 2 MILLION EtCO Instruments in use- 
Most EICO Dealers offer budget terms- 
Listen to the EICO Hour, WABC-FM, N- t. 95.5 MC, Mon.-Fri., 7:15-8 P-M- • Export Dept., Rohurn Agencies Inc., 431 Greenwich St., New York 13, N, Y. 

"Visit EICO Rooms 518 & 522, N. Y. Hi-Fi & Music Show, Oct. 2-7." 



— ^.r-^,- — 



EICO 



1 

I Address. 
1 City 



-Zone State- 



©1962 EICO Electronic Instrument Co., Inc, 
3300 Northern Boulevard, 1-, I- C, 1, N. V* 
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to make professional quality stereo 
tape recordings your recorder must 
have IJJ [JJ 1^ three heads 

All professional tape recorders have three separate heads— one erase, 
one record, one playback. Record heads and playback heads have different 
gap widths. A wide gap record head Is a must to record all the sound on the 
tape. A narrow gap playback head is a must to reproduce all the sound from 
the tape. Professional quality sound on sound recordings can be made only 
on a recorder with three heads. 

The Concord 880 was designed for Connoisseurs of fine music— for 
those who want to hear and appreciate the difference between ordinary 
tape recordings and the fine professional recording and sound reproduction 
of the Concord 880. 

Other important professional features of the Concord 880 Include: 

■ all push button operation "three speeds 
■4-track stereo record-playback "built in monitoring 

■ new varisync flutter free 
salient pole drive motor 

■ sound witli sound recording 
" exclusive Concord computerized 

channel indicator 

The 880 includes two professional dynamic microphones in a compact unit 
perfect for use as a portable stereo recording and playback system — ideal 
as a permanent part of your hi-fidelity music system. 

Compare the Concord 880 and see why it offers much more — 
in performance — in features — in reliability— in value. 
Make a recording quality comparison test at your dealers — 
if you're a connoisseur you'll hear the difference. 
// you'd like a copy of Concord's booklet, "All the Facts" 
send 10$ to Concord Electronics Corporation 
The best value in Stereo Tape Recorders— under $400.00 

CONCORD 880 

CONCORD ELECTRONICS CORRORATION 



dual full range speakers 
10 watt dual amplifier 
dual cathode follower high 
impedance outputs 



809 North Cahuenga Boulevard, Dept. L, Los Angeles 38, California 



rc-do all tlif; work, you're in a jH'.il nest of 
trouble. Uiili;ss, as I say, you are a profes- 
sional. Or an advanced amateur with a cool, 
rsa.sonable liead on your shoulders and_ a 
tendency not to jump to eonclnsioiig. Not 
ever. 

And so — -we have balanced out home sys- 
tem. As any couinioiiseiise hi-fi fan knows, 
you do it the othi^r way 'round from my 
aeeount, which has followed the curri;ni, 
so to spealt. (I know — alterniitinji currents 
don't go anywhere. But we assume tliiit the 
signal "travels" from pickup to preamp, 
and so on.) The way to do it is to check 
spc.iliov balance first, then move hack to 
power amplifier — all on a single sign.'ii — 
and then braueh out into each and every 
pair of feeding circuits . . , but let's leave 
the whole thing lay. I'm working up a good 
headaeiie just thinking about it. 

So — assumi; your system is balanced, 
throughout. J.et"s just say it is balanced. 
And assume, too, that your identical speak, 
ers are in identical and complementary po- 
sitions for an ideal acoustical balance. Wo 
then approach the delicate problem of bal- 
ance-aftcr-the-fact, i,e, balance in the in- 
coming stereo signal. That's where I start- 
ed. And it is where I will end. Because ten 
seconds' thouglit will convince you that 
there is no conceivable way in which one 
can check the balance of a stereo recording 
except by using one's oivn best guesstimate. 

You say that so-and-so record of I-I,T.ydn 
is all ofY-balance, because the left side is 
obvionsly louder than the right aides? I 
ansii'cr yon that Haydn wrote for string or- 
chestra and the violins do most of the musi- 
cal work. Most of the time you'll find them 
on the left-li.ind side of the recording stage, 
where they belong. Of course tlie music is 
lopsided; it's supposed to be. You say, well, 
here's another record that has a full modern 
orchestra on it and the balance is dizzy — 
you ean't ever seem to get the strings lond 
enough on tlie left side, and the brasa and 
oboes and clarinets are too far on the right 
and too loud. Well, I say, you'd better asic 
the recording director or the m.an who put 
up his two mikea, or his three, or his several 
dozen. And then, when you've questioned 
him, go look for the control-booth techni- 
cian with bis fingers on all those pots, one 
for every mike and more for a "master" on 
each channel. He can throw the balance any 
old way with a half-inch turn and he can 
louse it up so thoroughly, too, that nobody 
from that point on can ever untangle it 
again. 

Ah yes — ^and then there are the copyings, 
from the master tape, the blendiugs and 
"rebalaneings" and the rebalancings of the 
rebalancings. And there are all the myriad 
tape heads, the preamplifiers in the dOKCns, 
the power amplifiers, the disc cutters and 
their .amplifiers and tiieir two halves, ooe 
for each final channeh All this, being pro- 
fessional, is surely above repro.aeh. Of 
course, every element is balanced all along 
the line, with the utmost precision. That's 
what engineers and musical directors arc 
hired for. That's what tens of thousands of 
dollars get spent on, and pounds and francs 
and schillings and guilders and yen and lire. 
Of course every respectable stereo record 
is properly balanced for playing on a bal- 
anced stereo system. . . . 

And so my corresrpondont friend, if he is 
as benevolently cynical as I am, and aa 
happy with stereo, will stop gnawing, and 
thereby promote more pleasure for himself. 
He'll know as well as I do that there never 
is and never will be a perfect stereo b.^1- 
ance, that each little step forward merely 
crowns the pleasure of previous adjust- 
ments for "better" balance, and that, all in 
all, a good stereo record well reproduced is 
tlie damdest miracle that ever happened in 

{Continued on page 91) 
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SUPERB REPRODUCTION OF DISC SOUND GUARANTEED 




PROFESSIONAL TURNTABLE 



PL-4 




Specifications 

Motor: 

Table platter; 

Turntable-changer-, 

Wow: 

S/N ratio: 

Arm: 

Specifications 

Cartridge (PL Cl) 

Frequency response: 
Channel separation: 
Power output: 
Impedance; 
Compliance: 
Tracking force: 
Tracking error: 



4. pole hysteresis-synchronous motor 

12-inch diecast 

3-speed-. 33'/j. 45, 78 rpm 

Less t-ian 0.17 ± 0.05 per cent 

Over 47db 

Professional pipe-arm 

Moving magnet type with a 0.7 mil 
diannond stylus 
20 - 21,000cps 
Over 20db (at 1,000 cps> 
5mV ;at 1,000 cps 5cm /sec} 
1.5k (at 1,000 cps) 
4 X 10"^ cm/dyne 
3-4 grams 
± 1° 



Pioneer, a well established manu- 
facturer of audio equipment, has 
marketed a professional high-class 
stereo turntable, PL-4. Its superb 
characteristics have been achieved 
through constant research over many 
years hy Pioneer. 

Its motor, especially designed by 
Pioneer, is a 3 speed C33Vi. 45 and 
78 rpm) hysteresis synchronous mo- 
tor. The number of rotations is kept 
constant even if the voltage and load 
are changed. Moreover, due to the 
good dynamic balance of the motor 
and the adoption of a high precision 
and heavy diecast turntable, wow 
and flutterare reduced toa minimum. 

The tone arm, which uses a 12 
inch light alloy pipe arm, has no 
mechanical resonance at all. Its 
tracking error is reduced to a mini- 
mum, tracing faithfully with tracking 
force of 3 - 4 grams. Thus it is de- 
signed to satisfy all requirements of 
a tone arm. This arm can be lifted 
from and placed on any part of a 
disc by operating the lever on the 
deck of the turntable, thereby elimi- 
nating the need to touch the arm 
itself. 

The cartridge of PL-4, which plays 
a vital role in determining the tone 
quality, is a newly designed, high- 
quality, moving magnet type car- 
tridge, Model PL-Cl. You can, of 
course use any cartridge of your 
own choice. 



-CI 



Moving Magnet Stereo Cartridge 

This is used in the turntable PL-4, but also can be used 
in all kinds of professional tone arms. Its frequency range 
is as wide as 20- 21,000 cps. Moreover, it has a superb 
channel isolation in the higher range. These superior qual- 
ities combine to produce superb stereo effects. A unique 
cantilever is used to reduce the mass of its vibrations 
system and at the same time a high compliance is main- 
tained.' Thus, with a light stylus pressure, beautiful and 
rich stereo sound is assured. 



PlDAJttHtLtCTHDlSllC cnRPDHATlDTM 

5 Otowacho 6-chome, Bunkyo-ku, Tokyo, Japan 

'c"n~"lMPORTHOUSE OF CANADA 

2939 Eglinton Ave. E., Scarboro, Ort, 

Sinsapore & Malaya - HWEE SENG & COMPANY 
259 Beach Road. Singapore 
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EDITOR'S REVIEW 



HIGH FIDELITY STANDARDS 

RECENTLY there has been a flurry of cxt^itfriient 
caused by the announced intention of tlie Fed- 
eral Trade Commission to discover and establish 
a set of standards whereby high fidelity equipment 
may be categorized. Frankly we ;n'e definitely in ftivor 
of any mo\i' to clear up confusion and eliminate false 
advertising statements. On the other hand we are 
rather doubtful that valid standards would result in 
view of the present stage of development of hi^h fidel- 
ity. 

For instance, starting from the preniisr that tlic 
primary purpose of high fidelity equipment is to re- 
produce musie as faithfully as possible, we must Hv'^t 
determine how we will know when music is being 
faithfully reproduced and under wliat circumstanees. 
The significance of the first point is that at presejit 
there is only one final test iostrumeut which is valid 
in determining the quality of a nuisic reproducing 
system- — and that is the human ear. Slated negatively, 
there is no existing set of instruments which can tell 
in advance wtietlier a particular system will reproduce 
musie faitlifully for a particular person. Compound- 
ing this problem is the inevitable infiuence of location 
on the ultimate sound. Thus it is possible to conceive 
of a situation whei-eiu a particular system may sound 
very well in a small room, and not very well in a large 
room. 

Again, going back to our original premise, it is 
clearly possible to determine whether a system is very 
bad or just plain bad ; most people who have listened 
to live music can discern iiighly distorted reproduc- 
tion. On the other hand we would I'enture to say that 
only a handful could offer an intelligent opinion as to 
the dilferefice between good, very good, and excellent. 
And, as has been demonstrated many times, the hand- 
ful would not agree amongst themselves. Thus, i£ we 
are to set up standards based upon the "expert ear," 
and the experts cannot consistently agree as to which 
is good, very good, and excellent (isn't this the exa^t 
area occupied by high fidelity equipment?) of what 
value are the standards? This leaves us exactly where 
we started— with a broad category which is subdivided 
further by personal preference. In essence, our point 
is that the very bad equipment is easily discernible, 
and the rest is a matter of subjective judgment. 

Considered from anotlier viewpoint, this attempt to 
legislate high fidelity has some serioiis pitfalls. First 
of all, since the area of high fidelity reproduction en- 
compasses a degree of personal taste, we feel that this 
is an area which would best be avoided by governmen- 
tal agencies. We are sure everyone would be up in arms 
if the government were to attempt to establish stand- 
ards of "good music." We feel that trying to set 
"standards" for high fidelity reproduction is really in 
the sante category. 

Of course the purpose of this procedure on the part 
of the I^'TC is really to protect the consumer from 
fraudulent representation, and again we are wholly in 
agreement with this purpose. It is our belief, however, 
that the purpose could be accomplished by less danger- 
ous means than trying to establish taste standards. We 
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won't go into the ,specifies of "less dangerous nreans" 
at this time, but we are convinced that there is a valid 
answer and will devote some time and space to it in the 
future. What are your thoughts? 

While we are on the topic of "standards," w^e note 
that concurrently with (but not necessarily related to) 
the move by the FTC, a paper was presented before a 
group of professionals in the loudspeaker industry. In 
this paper a system was proposed that loudspeak- 
ers would be coior coded in a manner similar to resis- 
tors in order to indicate some of the speaker character- 
istics and the "quality." Again we are in opposition to 
the idea of "quality" standards which of necessity 
must include a degree of taste. On the other hand we 
consider the proposal to label speakers in certain op- 
erating characteristics (sueh as frequency range and 
acoustic power-producing capability), as determined 
by standard tests, to be an excellent idea. The point 
that we find particularly important is the standardiza- 
tion of measurement conditions. In essence, by provid- 
ing the consinner with a valid source of information, 
we are giving him a tool whereby he may now exercise 
informed judgements if he so desires. To us this is 
much more to be preferred than telling the eonsun\er 
what is good or bad. 

We nuLSt admit that this proposal (by Lincoln 
WalsJi) has much merit, and that even his "quality" 
rating .scheme has more science than most we have en- 
countered. However, like other proposals in this cate- 
gory it founders. An example may illustrate just how. 

In the Equipment Profile section this month a 
speaker system is reviewed wliich has a very flat re- 
sponse, plus other excellent characteristics. Most likely, 
by the standards of quality outlined by Mr. Walsh, it 
would rate as a very fine system. Equally likely, many 
people would not be convinced that it was a very fine 
speaker system because of its flat frequency response. 
As mentioned in the review, it is an unfamiliar sound 
to people who have been "sound conditioned" by 
theatre sound, or table radio sound, or television sound, 
or school auditorium sound, or a combination of aU 
these sources. AVe recall the first time -^ve ever heard a 
speaker system meant for European ears. Frankly it 
was quite puzzling; apparently Europeans are not as 
interested, or weren't then, in reproducing the bass as 
fully as we are, or were then, in the United States, At 
that time it became obvious to us that the European 
"standard" for high fidelity reproduction was differ- 
ent tlian ours. Obviously then, if we were to rate Euro- 
pean speakers by the standards proposed by Mr. Walsh 
we would arrive at a different answer than most Euro- 
peans would arrive at. Possibly the answei' would be 
different than many of us would arrive at. 

ANOTHER EVENT 

Last month, when wc listed the roster of coming 
events of interest to the audiofan, we missed out on an 
event of importance to our Ca7iadJan contingent: the 
High Fidelity Musie Show in Montreal. Be informed 
that it wdll take place from October 9-13 and the set- 
ting is the Sheraton Moinit Royal Hotel. We will be 
represented at this show so please come by and say 
hello. 
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^Throughout the 
entire world... 
more people 
listen to stereo 
records reproduced 
by the STANTON 
Stereo Fluxvalve 
than any other 
magnetic pickup! 



*IVIore stereo records are quality 
csntrolled and reviewed by 
professionals using STANTON 
Stereo Fluxvalves. 

*iVIoi'e high quality phonograph 
eonsoles use STANTON Stereo 
Fluxvalves than any other 
magnetie pickup. 

*More eommerGial background 
music systems use 
STAN'TON Stereo Fluxvalves than 
any ©ther magnetic piekup. 

*More automatic phonograph 
systems use STANTON Stereo 
Flux-valves than any other 
magnetie pickup. 




And now. . , new dimensions 
for stereo from the I 
world's most experienced j 
m-anufaeturer of magnetie . 
pickups- J 

STANTON 481 

Gallbratlon Standard Stereo Fluxvalve* 

Model «IAA STANTON Stereo Plusvalvo— an ultra- 
linear professional picliup for use with ultra-light- 
weight lone arms capable of tracking within the 
range from M4 to 3 grams. Supplied with the ' 
D1005AA V-GUARD diamond stylus assembly. i 
AUDIOBHILE NET PfilCE 549.50 , 

Model 181A STANTON Stereo Fluxvalve— an ultra- 
linear professional pickup for use with manual tone 
arms, recommended tracking force is from 2 to 5 
grams. Supplied with the D4007A V-GUARD dia- i 
mond stylus assembly. 

AUDIOPHILE NET PRICE $49.00 

Mode! ■181 E STANTON Stereo Fluxvalve Set— same 
as the Model 4eiA but includes two additional 
V.GLlAf?D styli; Ihe D40HJA 1 mil for LP's and the ' 
D40S7 2.7 mil for 7B'5. 

AUDIOPHILE NET PRICE ■ $60100 i 



STANTON 400 

Pfofessional Stereo Fluxvalve* 

Model 400AA STANTON Stereo Fluxvalve— an ultra- 
linear professional pickup for use with ultra-light- 
weight tone arfhs capable of tracking within the 
range from 1/4 to 3' grams. Supplied with D4t)05AA 
V-GUARD diamond stylus assembly, 
AUDIOPHILE NET PRICE 540^60 

Model 4D0A STANTON Stereo Fluxvalve— an ultra- 
linear professional -pickup for use with manual lone 
arms, recommended tracking force Is from 2 to 5 
grams. Supplied with D4007A V-GUARD diamond 
stylus assembly. 

AUDIOPHILE NET RRIGE $39100 

Model 40DC STANTON Stereo Fluxvalve-an ultra- 
linear professional pickup for use in automatic rec- 
ord changerSj recommended tracking force is from 
4 to 7 grams. Supplied with 040070 V-GUA'RD 
diamond stylus assembly. 




eomponenis /ram 
PLGKERING &. 



AUDIOPHILE NET PRICE 

t/te Profestsisna/ Prcfduets Bivision qi" 
COMPANY, IMC. Ptainview. y. 



$33100 ^ 

/: 




*The liermetically sealed STANTON stereo rluxvalve ts warranteil for a lifetinie anil is covered uniter the followit^g patents: U.S. Patent No. 2,917, SSO; 
Great Britain No. 783,372; Commonwealth of Canada Mo. 605, 673^ Japan No. 261,203; and other patents are pending throughout the world. 
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High-Stability 
Feedback Amplifier 



ARNOLD J. KAUDER^' 



Conservatively designed, but with performance of the highest caliber, this am- 
plifier should easily become the standard of reference for the builder who wants 
to go all the way himself, yet who demands professional or laboratory quality. 



THE ACHiKVBMJiXT of Jideqiiiite stabil- 
ity is still a major problem in the de- 
sisjn of feedback amplificirs. The 
writer became aware of this problem 
after work with amplifiers which de- 
veloped shorted output tubes, or blew 
fuses or transformers when operated 
with 110 load for any appreciable inter- 
val. Other amplifiers were observed 
which produced "scratchy" sound due to 
overblas resulting from high-frequency 
oscillation when connected to capacitors 
used in dividing networks from multiple 
loudspeaker. 

Investigation of this problem resulted 
in the amplifier described in this article 
which was developed after many months 
of study, design, and testing. The am- 
plifier is perfectly stable with no load, 

* N, La Jolla Ave., Loa Angeles 4S, 
Calif. 



with any capacitor up to at least 40 iif 
as a load, and with or without loud- 
speakers or load resistors or combina- 
tions of these elements. One channel has 
been, loaded with a 40-tif capacitor, the 
other channel has been left unloaded, 
for a solid week of operation without 
any indication of instability or damage. 

Design Specifications 

The following set of specifications was 
set up as a goal for the design of the 
Kauder ajnplifier : 

1. Complete stability with any type of 
load ever likely to be employed. 

2. High feedback factors— at least 20 
db of feedback at all fj-equeneies down 
to 20 eps, where the distortion-reducing 
effects of feedback a\'e most needed, and 
up to 10,000 eps, the highest frequency 
with harmonics in the audible range. 



Most ''20-db" amplifiers have veiy much 
less than 20 db of feedback at these 
frequencies — 10 db or even less is not 
uncommon, 

3. Output of 20 watts per channel (40 
watts total power) with simple pro- 
vision for increase to 40 or more watts 
per channel if desired. 20-watt output 
is obtained at an input of approximately 
0,9 volts. 

4. Flexibility — ready adaptability to 
any type of output stage. 

5. Sensitivity of about 1 volt rms in- 
put for full output, 

6. Very low distortion, noise, and hum, 

7. Moderate power consumption with 
respect to power output to provide rela- 
tively cool operation in the user's equip- 
ment cabinet. 

S. Attractive appearance and ease of 
assembly. 

These "dream" specifications have all 
been met or exceeded, although there 
were times when the author put the 
whole idea and equipment out of sight 
and vowed never to touch the "beast" 
again. See Figs. 1, 2, and 3 for views of 
the amplifier. 

Configuration of Ampfifier 

The final design employs a pentode 
Class AB output stage, a catho de- 
coupled triode driver/ phase -inverter 
stage and a pentode input stage in an 
arrangement basically siniiJar to the 
British-made Leak amplifiers. The classic 
combination of two wide -band stages 
and one narrow-band stage is used with 
the input stage narrow-band to avoid 
overloading subsequent stages with fre- 
quencies outside their pass band. 

The over-all feedback loop has just 
over 20 db of negative feedback at mid- 
range, with 27.5 db still in force at 20 
cps and 24,6 db at the very low frequency 
of 10 cps. At high frequencies, feedback 
is 20 db or more to 15,000 cps, dropping 
to 18.5 db at 20,000, Additional feed- 
back of a))out 10 db in the input stage 
and 6 db in the driver stage provide 
further distortion reduction over the 
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Fig. 2 (leff). Underside view of the chassis from the rear to show wiring and right end flange of chassis. Fig. 3 (right). View of 

chassis from opposite corner from Fig. 2, 



complete frequency range of the am- 
plifier. 

Some designers would say that this 
amplifier has 45 db of feedback (29 phis 
10 plus 6) but this will be left to the 
iudgment of the reader as far as the 
author is concerned. 

Stabilization is ensured by phase cor- 
rection and controlled attenuation pro- 
vided by two networks — shunting the 
output transformer and the other shunt- 
ing the plate load of the input pentode 
stage — and also by the reactiou of the 
internal feedback loops in the input and 
di'iver stages with the main loop. 

Design of Individual Stages 

1. Output Stage (sec Fig. 4 for Sche- 
matic.) Two 5881 pentodes are used in 
each output stage and easily meet the 
requirement of 20-watt power output in 
Class AB operation with plate voltage 
of 360, screen 270, and a bias of - 22.5 
volts In fixed-bias operation. Plate cur- 
rent with no signal in 45 ma per tube, 
or ISO ma for all four output tubes. A 
niajor factor in the low distortion of 
the output stage is regulation of the 
screen supply by a twin triode, 12BH7 
in a simple cathode -follower circuit. 

The output transformer is a Peerless 
type S'i58Q, rated at 40 watts. The rated 
impedance of the primary is 6000 ohms, 
but at ah frequencies outside the mid- 
range the impedance of loudspeakers is 
likely to be much more than their nom- 
inal 16, 8, or 4 ohms and this trans- 
former impctL'mce probably is a better 
compromise at low and high frequencies 
than the tube-manual value of 6600 
ohms. Measured output power with re- 
sistance loading at midrange will be 
somewhat less, but may actually be more 
at frequencies well removed from 400 to 
1000 eps with the usual speaker instead 
of a resistance load. The S258Q trans- 
former has 50-per-cent taps for screens, 
but the high efQeieney of the pentodes 
provides power output just not available 
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i'rom the screen-tapped circuit at coni- 
paraWe supply voltages. The author's 
study indicates that the best amplifier,? 
encountered use only token screen taps 
at 10 per cent of the transfornier pri- 
niary and are essntially pentode opera- 
ted. For those who prefer triode or ultra- 
linear connection of the output tubes, 
revision of the amplifier to accommodate 
sueli operation is discussed later. 

Those who need higher powor output 
mr.y use type 6L6GC or 7027 tulms with 
plate voltage of 450 and screen voltage 
of 350, and with a grid bias of - 30 volts. 
Power output of as much a,s 50 watts is 
availaijie from a pair of either type op- 
erated at the indicated electrode voltages. 

Measurement of the frequency re- 
sponse of the output stage alone showed 
that it was down 1 dh at 10 cps and 140 
kc, equalling the catalog figure at low 



i'lecjueneies and far exceeding the figure 
for high frequencies as used in the pen- 
tode output stage. The 3-db-down fre- 
quency was calculated as 1.7 cps, since 
the equipment at the writer's command 
did not generate frequencies below 5 
cps. The corresponding 3-db-down high 
frequency was measured as ISO kc. 

The parallel- resonant high frequency 
of the transformer was found by short- 
ing the secondaiy terminals and cheek- 
ing with an audio oscillator and oscillo- 
scope for a peak developed across the 
primary. This peak was found at 128 
kc. The leakage inductance and equiva- 
lent shunt capacitance of the primary 
winding were now determined by shunt- 
ing a large tuning capacitor across the 
primary and varying the capacitance un- 
til resonance occurred at half the pre- 
vioTis frequency or 04 kc. This occurred 
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INPJI srAGt I DRIVER STAGE OUrPUr STAGE 




Fig. 4. Schematic of the amplifter section. Power supply is shown in Fig. 5. 




Fig. 5. Schematic of the power-supply section. 



with a measured enpaeitaiiee of 900 pf 
which m:n' be shown to be throe times 
the in torn al equivalent eapacitanee of 
the triinsfoniier, or 300 pf. The leaknj^e 
induotaiK'e of the transformer can he 
computed from the rdationsliip for Lj 
and frequency, f = 1/ (2^\/LG) for either 
capacitance and is about 5 nih. 

A resistor-eapaeitor network is con- 
nected across each half of the output 
transformer to suppress a peak in the 
output at the parallel -resonant frequen- 
OY whicli would otherwise cause oscilla- 
tion as the feedbaek was increased to tlie 
high level used in this amplifier. 

This network should have a resistance 
■with a value equal to about 40 to 50 per 
cent of the transformer plate-to-plate 
impedance and a capacitance between 
two and three times the equivalent plate- 
to-plate capacitance. Values finallj' cho- 
sen as optiiiiu)n for the writer's amplifier 
were 22U0 ohms and 820 pf, selected on 
the basis of best square wave reproduc- 
tion of 10,000 cps. With the networks 
installed, the response of the output 
stage was found to be down 3 db at 80 
ke instead of 180 kc. 

2. Phase-Inverter/Driver Stage. This 
stage employs a type 12AT7 twin triode 
in a cathode-coupled circuit. How tliis 
tube has been so consistently overlooked 
in the cathode-coupled phase inverter is 
a mystery to the author, for its high mu- 
tual conductance and low plate resist- 
ance with the resulting high amplifica- 
tion factor enable reasonable amplifica- 
tion to be obtained with low-resistance 
plate loads and consequently extended 
high-frequency response. Circuit balance 
is far better than that with tubes such as 
12AU7 and 6SN7 between the two halves 
of the tube and about twice the gain is 
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obtained with the same load resistance. 

The measured high-frequency response 
of the 12AT7 with a common cathode 
resistor of 22,000 ohms and plate load 
resistors of 33,000 ohms is down 3 db at 
180 kc. A. variable resistor is provided 
in series with the plate load of the 
tathode-driven triode to enable signal 
balance to be obtained at the plates of 
the output tubes. The resistance of the 
pot is 10,000 ohms but could well be as 
little as 2000 ohms if the two 33-k re- 
sistors are matched. The gain of this 
stage is slightly over 20. 

Two factors in the assembly of this 
stage requb'e careful consideration. 
First, the capacitor from the grid of the 
cathode-driven stage to ground must 
have extremely low leakage, or very seri- 
ous unbalance and distortion will result. 
Second, the grid of the other section 
must he wired with the least possible 
capacitance to the plate circuit of the 
cathode-driven section or troublesome 
regeneration may result. Eaily in the de- 
sign the writer was considerably trou- 
bled by a peak in the over-all amplifier 
response at about 85 kc. After much 
checlring and many measurements this 
peak was traced to coupling caused by 
running the grid lead of the grid-driven 
section too close to tlie plate wiring of 
the otlier seeti<m of the tube. Rerouting 
the wiring cleared this fault. 

The output resistance-coupling circuit 
of the driver stage has a cutoff at low 
frequencies at about seven times the cor- 
responding frequency of the output 
stage, being down 3 db at 12 cps. Since, 
as will be shown, the input stage has no 
elements producing phase shift at low 
frequencies, this moderate staggering of 
the time constants provides not only 
complete stability, but enables a very 



high feedback factor to be obtained at 
even 10 cps and lower. 

3. Input Sktge. The input stage is the 
narrow-band stage, with high-frequency 
response controlled by an RC network 
shunted across the plate-load resistor of 
the tube. This network changes the im- 
pedance value of the load considerably 
■\vith increasing frequency. Since a pen- 
tode tube is not sensitive to variations 
in its plate load, it w<is used in prefer- 
ence to a triode. An EF8G !ow-noise pen- 
tode was chosen for the input stage with 
its excellent internal shielding being the 
deciding factor !)etwecn it and other low- 
noise tubes. The shielding is so good in 
this tube that it is completely unneces- 
sary to use tube shields, as is shown in 
the pictures of the author's amplifier. 

As the feedback factor is increased in 
any tliree-stage amplifier, a low- frequen- 
cy peak will appear. The methods used 
to avoid oscillation have been ; (a) to 
stagger the time eonstaiits, with some 
amplifiers even containing nuissive 1,0- 
]xl capacitors in one stage and tiny ce- 
ramics in another, and (b) to use step 
networks consisting of parallel resist- 
ance-capacitance networks to attenuate 
the only-too-often marginal low -fre- 
quency gain of the amplifier. Not only 
do the.se devices seldom eliminate com- 
pletely the undesired low-frequency 
peak, but also they reduce the value of 
feedback at the low frequencies where 
it is most needed. 

If the peak at low frequencies is not 
eliminated it may cause ''breathing" of 
the speaker cone with no input signal 
and a rauddy low-i:roquency sound, as 
has been observed in a number of so- 
called "Williamson Type" amplifiers. 

The author has learned to beware of 
amplifiers wliose response cui've shows 
only frequencies down to 20 cps and 
terminating with a sliglit rise. This rise 
will often lead to a pt^ak Ijelow 20 cps 
with the amplifier overloading and pro- 
ducing an annoying boom whenever a 
bass drum or other instrument produces 
sound at very low frequencies in the sig- 
nal fed to the amplifier input. Such 
peaks show up on a square wave test of 
amplifiers as a spike or peak on or near 
the leading edge of the amplifier output 
waveform, which does not concur with 
any theory known to the author. After 
many trials the writer realized that if 
the input stage were direct-coupled to 
the driver stage and if all bypass capaci- 
tors were eliminated from the first stage, 
complete stability could be obtained and 
with a very liigh feedback factor at that. 
The amplifier may be considered a two- 
stage amplifier for iov/ -frequency feed- 
hack stabilization and it is only neces- 
sary to stagger the time constants of the 
driver and output stages as previously 
described to achieve complete stability. 
Phase shift in a two-stage amplifier be- 
comes 180 deg. ouly as the gain falls to 
zero and oscillation is then not possible, 
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The screen of the EP86 is fed from a 
voltage divider drawing about ten times 
the screen (mrrcnt, whieh is pnougli for 
good stabiIi;!ation. Cathode hias is pro- 
vided by a .1500-ohiii resistor and a 100- 
ohiii resistor in series without any hy- 
pnsKiiig- capacitor, 

Tlie measured gain of this first stage 
is 05, compared witli about 200 with 
complete bypassing, a reduction of about 
10 db, but this loss is considered a good 
investment in obtaining the complete 
h)w-frcciaeiK:y .titaliility and remarkably 
higli feed ba civ factor at even sueli a low 
frefjuency its 10 cj>S. 

Kigh-frenuoiiey stability of the ampli- 
fier is ItU'gcly dependent on control of 
the liigh -frequency response of the input 
stage by a step network made up of a 
100-pf i-iipacitor and a 10,000-ohm re- 
sistor shunting the plate load (240,000- 
ohm plate resistor and 1-megolini grid 
re.sistor of tlie driver stage in parallel). 
Response is down 3 db at about 8000 
cps since the reactance of a 100-pf ca- 
pacitor equals about 200 k ohms at this 
frequency. The ultimate attemmtion of 
this network is 20 (2G db) and attenua- 
tion is 3 db less or 23 db at 160 ke, since 
th<; 100-pf capacitor has a reactance of 
Eibout 10,000 ohms at this frequency. 

The nnbypa.ssed elements in the fust 
stage provide corrective phase shift 
which operates in conjunction with the 
over-all feedback loop to ensure a very 
high level of higli-frequency stability. 
The combination is a form of Ducr- 
doth's' method of achieving stability. 

I'll rough out the frequency range of 5 
eps to .300 kc, the Kauder amplifier has 
shown no indication of regeneration, 
which is another way of saying tliat the 
response with the main feedback loop 
closed is never greater than the response 
witli the U>op open. This tan be said of 
few amplifiers with even 20 db of feed- 
back in the midrange. 

Power Supply Design 

The power transformer is a surplus 
television type, rated at 250 ma, with 
high-vollfige winding providing only 275 
volts each side of the center tap. Two 
600-volt PIV Transitron silicon diodes, 
(ty]je 1N517), arc used as rectifiers on 
each side of the trE.nsformer high-voltage 
winding and provide 3G0 volts d.c. at 
the output of the first choke, which has 
a rcsi.'statieo of 50 ohms. This is about 
4(( more \'olts than can be olitained from 
type 5V4 lubes and about SO more than 
type 5U4G tubes will provide. The 
power supply schematic is shown in 
Fuj. 5. 

Kcgulation of the plate supply is very 
good, since the only factors causing a 
drop in voltage at high output are the 
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1 W, T. Duerdotli, Proc. I.E.E., Part III. 
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Fig. 6. Frequency response of the amplifi 

loop con 

resistances of the transformer and the 
filter chokes. 

The wi'iter has used two filter sys- 
tems to isolate the two amplifiers be- 
cause in liis household there are times 
when one channel is used to play the 
ball game on a remote speaker while 
he listens to music through the other 
channel. The two channels have been op- 
erated with the two filter systems con- 
nected in parallel with no audible hum. 
The writer will always use at least one 
choke in the B supply of his amplifiers, 
but realizes that liis insistence on 1mm 
being inaudible at more than one foot 
from the loudspeakers is on the idealistic 
side. 

A type 12BH7 twin triode operated 
from an extra 6,3-voIt winding on the 
power transformer is used to pro'V'idc 
regulated screen voltage for the power 
outpv.t tube. If the power transformer 
used by tlie author were not provided 
with an e.^tra (3. 3- volt filament winding, 
lie would have used a type 5BQ7 or 
5BIC7 twin tiiode to i>rovide regu'ated 
screen voltage for the power output 
tubes, since the 5-voU rectifier-tube fila- 
ment winding is available when silicon 
rectifiers are used instead of tube-type 
rectifiers. This procedure is suggested to 
prospective builders. 

Negative bias is supplied by a single 
silicon rectifier, with peak inverse volt- 
age problems solved by the use of a 
series dropphig resi^it.ov to reduce PIV 
within the limits of a Sarkcs Tarzian 
JI500 clip -in rectifier, a 400-volt PIY 
unit. A two-stage filter is employed with 
a variable resistance enabling adjust- 
ment to the desired level of -22.5 
volts. Another variable resistor permits 
lialanciiig the idling currents of the 
output tubes in caeli channel. 

Measured Performance 

Ths frequency response of tlic Kauder 
amplifier is shown with and without 
the main feedback loop connected in 
Fir}, G, The response witli feedbaak is 
down 1 dl) at 5 cps and at 70 kc. High- 
frequency response is down 3 db a.z 120 
kc and 14 db at 300 kc, i-Jxperienced de- 



er with and without the main feedback 
nected, 

signers will recognize the inherent sta- 
bility in the smooth roll-of? at high fre- 
quencies, and tiie lack of any rise at low 
frequencies. 

The feedback factor is, of course, the 
dift'crenee in amplitude of the two cuiTes 
and is seen to he 29 db at midrange, 27.5 
db at 20 eps and 24.5 db even at 10 
cps. At 15,000 eps the feedback factor is 
20 db and falls to 18.5 db at 20,000 cps. 

As should be expected with such high 
feedback factors, the distortion is ex- 
tremely low, being in fact limited only 
by the Ijalance obtained in the otitput 
tubes. The amplifier has been found to 
deliver 1(5 watts of cquivalent-sine-wave 
power with 0.1 per cent intermodulation 
distortion and 22 watts at 1 per cent 
intermodulation distortion. Ilarmonic 
distortion is well lielow 1 per cent at the 
20-watt level set as a goal by the author, 
who regards harmonic distortion meas- 
urements as of minor significauee com- 
pared to intermodulation tests, since it is 
felt that intermodulation distortion be- 
comes preceptible at a much lower level. 

An output of 20 wacts per channel is 
more than tlie writer can possibly use 
witli his three-way s]>eaker system de- 
signed around a Stephens speaker no 
longer available as the woofer, but he 
has lu) quarrel with those who feel the 
need of 50 or more watts per channel. 
However, at least one owner of two 60- 
watt amplifiers has ofliered to trade them 
for the author's single stereo amplifier 
—and for use with low-efflcieney speak- 
ers at that. The test equipmeut used 
consisted of a Hewlett Packard Jlodel 
200CD Audio OseiUa:or, several Tek- 
tronix and Dnmont Oscilloscopes, and a 
Heath Audio Analyzer, calibrated 
against laboratory standards. Square- 
wavi! tests were made with an instru- 
ment of the author's cwii design, whicli 
he hopes to find time to describe in a 
future article. 

Transisnt Performance 

The square-ivavo reproduction is easily 
the best the author has ever seen, either 
on amplifiers he has checked or in pub- 
lished reports. Figure 7 shows the re- 
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]jro(lii('tioii o£ a oO-eps squai-o ^vi^v(■. 
There is little tilt, confirminj^ the re- 
production of frequencies down to be- 
low 5 eps. The absence of any spil<e or 
peak on the leading edg-e indicates that 
the response does not hai7e any sharp 
peak or rise in the eritical region below 
5 eps. The reproduction of 1000-cps 
.square waves differs so little from the 
signal source that there is little point 
in picturing it. Figure 8 shows the rc- 
pro duet ion of a 10, 000 -eps square wave, 
with a very sliglit trace of ringing 
wliich is quickly damped out. Optimum 
values for the components in the net- 
work shunting each half of the output 
transformer and the capacitor sliunting 
the feedback resistor are needed to 
iichicve this performance. 

Physical Construction 

The chassis is 10 by 14 by 3 inches, 
which residts in a eompaet layout, but 
provides adequate room and good ven- 
tilation to meet the stated requirements. 
The output transformers are mounted 
with the center line of their cores in 
line with that of the power transformer, 
but the cores are at right angles to that 
of the power transformer. This provides 
zero hum as may he readily ehaeked with 
the power transformer connected to the 
a.e. line and an oscilloscope connected to 
tlie primary of the nearest output trans- 
former. Spacing washers are used under 
the mounting threaded holes and screws 
to raise the transformers slightly above 
the chassis to permit air circulation. 
Chokes are oriented Ln the same manner, 
but are not at all critical in thLs unit, 
probably due to their relatively small 
inductance. Mounting holes for the 
power output tubes are punched about 
one -eighth inch oversize and spacing 
washers used below the chassis to allow 
air ch'culation to promote further cool- 
ing. 

The input and driver stages are 
mounted on a Seezak pi'epunched bake- 
lite board, cut to a length of S and % 
inches, for which a cutout in the chassis 
is made. The board has an output ca- 
pacitance after completion of the wiring 
considerably lower than that of conven- 
tional layouts and is in no small part 
credited with the wide-band response 
of the phase-inverter stage. It was ini- 
tially planned to make up a printed 
circuit board or use a new chassis for 
the final amplifier, but so many favor- 
able comments have been received on 
the appearance that the construction is 
not likely to be changed. A worthwhile 
revision may be to mount the board on 
% inch or longer spacers below the 
chassis to prevent contact with "hot" 
leads. These boards are highly recom- 
mended for experimental construction — 
at least tivo thirds of the now unused 
holes had terminals mounted in thera as 
the authoi' revised the design of one 
channel and tested it for comparison 
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with ihe other, yet the final design looks 
fresli and neat. 

The writer has been contacted by two 
electronics firms interested in fabricat- 
ing printed circuit hoards, however, and 
itHiay be that such boards will be made 
avaihible if sufficient ijitcrest develops. 

The wiring of filament and plate- 
supply leads is cal)led, with different 
colors used to identify the leads, start- 
ing with rod for the highest voltage, 
iivange for the next, then yellow and so 
on to black for ground wires. All ground 
leads arc isolated from the eimssis ex- 
c(!pt at tlie input terminals. Filter 
capacitors are mounted on fibre or Bake- 
lite plates, each being a 40^0-20-20-mf 
unit at 450 volts. 

The layout is believed to be extremely 
eittcieut, with parts so well placed that 




Fig. 7. Square-wave response of the am- 
plifier at 50 eps. 



^ U I 



Fig. 8. Square-wave response at 10,000 
eps. 

lead lengths are as short as possible, 
circuit capacitance is the absolute mini- 
mum and undesired coupling .iust "ain't." 
Tlie triple input jacks are provided for 
an attenuator or rumble flltei' if desired 
at some future date. 

The voltage divider and grid filter for 
the scree n-i'oltage regulator tube are 
niounted on a termiual board on the left 
front flange of the chassis, as seen from 
the topside. The silicon rectifiers are 
mounted on a terminal board under the 
power transformer on the left chassis 
flange. This board also contains two 
18,000-ohro resistors used in series with 
the bias rectifier. The rectifier and the 
associated filter components are mounted 
on a terminal board on the light rear 
chassis flange. The a.e. balance pots are 
mounted on the front chassis flange. The 
top mounted pot is the screen regulator 
tube adjustment used to set the screen 
grids at + 270 volts. The bias-adjust 
pot and the d.c. balance pot for the 
right clianiiei arc mounted on the right 
side of the chassis. The other d.c, balance 
pot and the filament huin-balanee pot 
are mounted on the left side flange of 
the chassis. Although some deposited 
carbon resistors are shown in the photo- 
graphs, their use is not requii'ed. Koise 



in the anjplifier as well down in the resi- 
dual figure of an a.e. YTVM with a full- 
scale reading of .01 volt. 

Balancing Adjustments 

Balancing of the amplifier is carried 
out as follows : The bias-adjust pot is 
set to provide 22.5 volts lit the output 
of the bias filter. The screen-adjust pot 
i3 set for 270 volts; then a "\'"TVM or 
VM is connected to the tip jacks at the 
plate terminals of one channel and the 
d.c. -balance pot for that channel is set 
for equal drop across the plate windings 
of the output transformer. The output 
tubes may require interelianging to 
achieve balance. The transformer must 
have symmetrical windings of equal re- 
.^istance for this method of balancing, 
hut this is true of all high-quality trans- 
tor niers the writer has cheeked. A.e. bal- 
ance is best set witii an intermodulation 
meter, but may he set by adjusting the 
a.e. -balance pot with a VTVM for equal 
outputs (at about a 100-volt signal 
level) at tlie plates of the two output 
tubes. 

Design Variations 

It is latlier obvious that no expense 
has been spared in the material used in 
this amplifier. Those prospective build- 
ers too wise to give up shoes for ceramic 
sockets and extra filter chokes should 
be interested in a simpler version, pro- 
viding fine performance at lower cost. 

A design employing a single choke 
or even resistanee-eapacitance filtering 
as in the stereo amplifier presented by 
C. G. McProud in the August, 195S, 
issue of Ati'Dio, should give fine per- 
formance at greatly reduced cost. Self- 
biased operation of the output stage 
with low loading as outlined by L. B. 
Dalzell in Audio for December, 1959, 
would provide further cost reduction 
with performance on music equal to 
fixed-bias operation as far as the listener 
is concerned . Steady-state power and 
distortion measurements would indicate 
more distortion than is present under 
actual listening conditions, however. 

If self ))ias is employed, the output 
of the plate supply should be increased 
to provide an additional 22.5 volts to 
maintain 360 volts between the plates 
and cathodes of the output tubes. 

The author is of the opinion that the 
input and driver stages of his amplifier 
are vei-y neai'ly universal and can be 
used wdth eitlier triode or ultra-linear 
output stages. Since higher plate-supply 
voltages will be required for any change 
from pentode operation, the plate-load 
resistors of the driver stage can be in- 
d'cased to obtain additional gain to make 
up the loss suffered in changing to triode 
or screen-tapped output stages. Tapped 
output transformers may he found with 
multiple resonances, as shown by N. H. 

{Continued on page 9S) 
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The Hamograph, A New 
Approach to Electronic Music 



The Hamograph produces electronic music by means of shaped 
and spaced metallic surfaces on variable-speed film to con- 
trol amplitude, duration, attack, and decay of a given tone. 



j.W. BERRIDCE^ 



THE RAPIDLY INCfREASING growth of 
audio in its various forms is produc- 
ing some intensely varied machinery, 
but none of it more varied than the 
equipment whieh is heing born of the 
studies of electronic music labs the 
world over. Such a piece is the Hamo- 
graph, developed by musicologists of the 
Faculty of Musie, "University of Toronto. 
However, before I launch into a descrip- 
tion of the machine itself it might be 
better if I sketched in a little of tbe 
history of eleetronie musie. 

Same History 

As an art form, this type of musie is 
not new. As early as the end of the last 
century, Thaddeus Cahill of Iowa de- 
veloped a rotary generator wtiieh was 
ba.sically the forerunner of the tone- 
wheel system used in some electronic 
oi-gnns. Lack of any form of adequate 
amplification at that time prevented his 
device from becoming practical. The 



Fig. 2. How the 
foil control strip 
shorts out the ap- 
propriate contact 
feelers. 
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Novachord, developed much later, used 
twelve vacuum-tube oscillators to give a 
complete chromatic scale. Another possi- 
bility was explored in 1924 by the 
Russian scientist Theremin who used 
two oscillators to produce a beat fre- 
quency and varied this frequency by 
varying the physical separation of the 
oscillators. As a one -note instrument, 
that required considerable practise to 
produce even a simple scale (with all 
transitions a glissaudo), the Theremin 
has never got beyond the novelty stage. 




Fig. 1 . Schematic of one of the control amplifiers. 



On the other hand, the electronic organ 
has become so popular and vei-satile that 
it's no longer regarded as anything other 
than a conventional musical instrument. 
Another instrument, the Studio Trau- 
tonium, was used very successfully by 
Eemi Gassman for his ballet "Elec- 
tronics'' wliieb was performed in New 
York in 1961, 

Aside from more recent commercial 
aspects of electronic music (TV com- 
mercials in particular) and science-fic- 
tion movies (''Porbidden Planet" used an 
all-electronic score to good effect), 
various composers have used different 
approaches in their efforts to explore 
the scope of musical sounds. Some in- 
dividuals even bang away at assoi'ted 
objects at random and call it "music." 
While their eflorts are praiseworthy if 
carried out with a sense of proportiun, I 
can't help observing that a good rush- 
hoiir traffic jam has often been known 
to produce similar results!! {There are 
some people who love the sounds of a 
traffic jam. Ed.) 

Varese and Houegger have both used 
conventional instruments to explore un- 
conventional and exciting ideas ("loni- 
satioa" and "Pacific 231" to quot« just 
two). Luening and Ussaclievsky have 
composed several pieces for tape re- 
corder and orchestra, with the recorded 
parts produced by tape manipulation. 
Karl -Heinz Stockhausen and Pierre 
Shaeffer have each used manipulation of 
evciyday sounds to produce what has 
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Fig. 3. For eqch track there are ten con- 
tact feelers, made of silver for good con- 
tact. Film travel in this photograph is 
frort] left to ri9ht. 



come to bi; tiaWad ".Miisitiuc ConcrtU'.-' 
Tilt; Dutch composer Ilouk Biulings rc- 
erriitly piesoiih/d a serious scion(;o-fic- 
tiou opus called "Siilto Moitalc" ("Death 
fjeap") for tlie Netherlands Television 
Service^ a pioneer in^^ electronic work 
marred soniewliiit by a space-opera ap- 
proach 01) Ihe part oT tlio program <ii- 
rfictors. 

All this and niiicli mare is im i;xt(3n- 
sion n£ a trend in the last 150 years 
to develop certain instrLinients and tceh- 
niques for eft'eet rather than musical 
contribution. Certainly neither eymbals 
nor tynipani have any musical values as 
such yet they carry a f;reat deal of 



emotional iiiipaef. (Jonipiisers in a nnm- 
ber of electronic nuisie studie.? have 
dropped the prohing-at-random ap- 
proach and are now systematically ex- 
ploring and expanding the possibilities 
of music as wc already know it, using 
electronics io add a wealth of further 
experience to present musical knowl- 
edge. 

The Hamograph 

This instnimeiit i.s tlie offspring of 
several lines of approach. Tape editing 
and manipulation, while offering a great 
deal of scope for experimentation, 
rapidly beeoine todiou.s and limited if a 
researeliei" jirobes very deeply into the 
eharaoteri.slics ol: a given sound. To the 
compo.ser wdio a.ssendjles music a note at 
a time by tape editiiiy and dubbing, any 
fast tempo is exceedingly dillicult and 
a piy./.icato elYeet almosf iiti po.ssible. A 
single '"plink" occupies .so little tape 
space a.s tu be unusable, and mdess highly 
tedious and unpretiictable editing teeh- 
uiques are nse<l, tin' only attack and do- 
cay characteristics possible are very 
short. Added to tins is tlie fact that 
for a researcher to repeat previous re- 
sults he Niiist either a.ssemble the whole 
thing again or indulge in several gener- 
ations of re-recording with noticeable 
loss of (|uality. Kven then there are the 
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Fig. 4. The shape 
of the foil strip de- 
termines four of 
the five character- 
istics of a signal 
fed into the corre- 
apondin g ampli- 
fier. 



Fig. 5. Spacing of 
the foil strips con- 
trols the rhythmic 
pattern imposed 
on the appropriate 
signal. 




Fig. 6. A sample 
control track made 
up to demon- 
strate the varying 
amounts of decay 
obtainable v^ith 
the Homograph. 
Varying the slope 
of the front [right) 
edge will vary the 
attack, and so on. 



limitations imposed by the pitch and 
tempo of the original. These can he 
changed but not independently (within 
tea.sible limits that is). 

Kow there are five important char- 
acteristics to a sound if it is to be nseil 
musically. Tliey arc amplitude ("in- 
tensity" if you prefer it), duration at 
that aniplitude, attack, decay, and 
(puilify. The latter covers both funda- 
mental fre([uency and overtone charac- 
teristics and presents les.s of a problem 
to the researcher than do the other four. 
Quality can be governed electronically 
with almost, infinite variations, and it 
also tends to remain unaltered for at 
least several notes in the majority nt' 
compositions. 

The ITamograph is a sound gen- 
erator. It i'.s- an instrument for modifying 
the remaining four characteristics in- 
dependently of each other to givt; any 
desired wave shape or envelope. Quality 
is detennined beforehand by filtering, 
reverberation, and often by the siieei' 
nature of the sound cljosen. A continuous 
sound of tlie desired quality is fed intu 
a variable -gain amplifier, as shown in 
Fffj. 1, consisting of a pair of varia- 
hle-nin pentodes in push-pull, normally 
biased hack beyond cutoff by an applied 
d.c. bias. As more and tnore of this h\u^ 
is bypassed to groinid, the gain of the 
amplifier rises by 2-db steps. If pin.s !i 
and .11) on the left are shorted, the biiis 
falls back paJit the cutoff point to the 
low-gain position. Shorhiig K, 9, and .10 
raises tlie gain by 2 db, and shorting 
7, S, 9, and lU raises gain by another 
2 db and so on. Since there is no direct 
control of tlie incoming signal itself, no 
distortion is introduced, an<l the actnal 
switching arrangement can lie widely 
.sejiarated from the amplifier since it 
c.arries only d.c. Jiias voltages. Any 
tran.sieiits incurred in shorting the bias 
I'esistors are eliminated by adjusting tht- 
variable capacitor to give a time con- 
stant just long enough to avoid tran- 
sient bnild-up and no more. This capaci- 
tor e;in be adjusted quite .^intiply in a 
tew sccotuis by trial and error. .'\s there 
are six of these amptilii'rs. an outinii- 
levcl control has lieeii added to each .~o 
that the user has some mean.s of setting 
an over-all balance bclweiai the ampli- 
tudes of up to si.\ sounds or signals fed 
through the Hamograph. 

Actnal switrliiiig of biaa vciltaf^es is 
accomplished by a set of six motor- 
driven control tracks. The pins men- 
tioned above ai-e actually 10 spring- 
loaded feeiei-s, see Fit/. 2. all of eijual 
length which bear down on a loop of 
;i.o-mm film leader Stork. The arrange- 
ment is shown in Fif/. ;i. Stuck to tiic 
surface of the film stock with non-dry- 
ing cenK'iit are control sti'ips of alumi- 
num foil and, as .shown in Fii). 4, 5, and 
(i. It is the siM, shape and spacing of 
(Conthiitf:/!, o!i pi.ir;<! 27) 
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YOU MAY SEE OTHER STE 
nrUNER/AMPLl/FIERS LIKE 
NEW /ALTEC "/A CTDr\" / 



EO 
HE 



NEW CIRCUITRY, 
NEW FEATURES, 
NEW IDEA IN STEREO 

"Modern." is not the word. Perhaps 
"ahead-of-its-tinie" is a bit more descrip- 
tive of the new Ahec 708A "Astro." How 
else would you describe an all-in-one 
stereo center full of features and facilities 
never before available iti a single package? 

For example, consider its circuitry. 
Transistors are combined with new frame 
grid tubes to gain the best qualities of each. 
As another example, consider its unique 
Stereo headphone facilities. The output re- 
ceptacle is in the rear; you may leave the 
headphones plugged in permanently, out 
of sight when not in use. The headphone 
switch, however, is located conveniently 
on the front panel. 

Or, consider the unique tape recording 
monitor that functions much like monitors 
in professional recording studios. Namely, 
it permits you to monitor any source 
material two ways during recording: the 
instant signal enters the record head or 
directly from tape, the moment it is re- 
corded. And these features are only a 
sampling. Truly, the "Astro" is "ahead-of- 
its-time" even down to the smallest details 
such as the exclusive friction-lock controls 
that obsolete awkward dual knobs found 
on conventional stereo equipment. 
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COOLNESS OF TRANSISTORS- 
PRECISION OF FRAME GRID TUBES 

For cool operation, Altec makes judicious 
use of transistors. For highest sensitivity 
and quietest performance imaginable, new 
■ultra-precise frame grid tubes are used. 
This proper combination of transistors and 
tubes in the "Astro" has produced results 
that are just this side of miraculous. 

The "Astro" is sensitive, stable and coni- 
pletely consistent in its performance (top- 
notch!) and utterly free of drift. Indeed, it 
is the first truly practical stereo center be- 
cause transistors in the power stage make 
it run cool for hours on end. Unlike ordin- 
ary "hot boxes," the "Astro" secures peak 
operating efficiency and ma.ximum life 
from resistors, capacitors, and other sub- 
components in its circuitry. And, because 
it runs cool, the "Astro" is the first practi- 
cal unit for built-in installations. 



55 watts from 
an area the size 
of a postcard! 

That's the magic 
of transistors: 
the four shown 
at left make up 
the power stage 
of the "Astro." 
In all, 12 transistors and 17 tubes are used 
in this entirely new stereo center that is 
rated several years ahead of its time. 




WHAT MAJOR COMPONENTS ARE 
INCLUDED IN THE NEW "ASTRO"? 

Five integrated stereo components are 
packaged in a compact 6" x 15" x 13Vi" 
cabinet: FM, FM multiplex, AM, dual- 
channel preamplifiers, dual-channel power 
amplifiers. The wide band FM tuner fea- 
tures 1.2 microvolt sensitivity (equivalent 
to 0.75 microvolts with matched 72 ohm 
antenna) to assure highest gain, lowest 
noise. A built-in FM stereo multiplex re- 
ceiver provides 30 db stereo separation be- 
tween channels over the entire audio 
range. To take all guesswork out of tuning, 
a monitor light goes on automatically 
when stereo signal is received. The AM 
tuner provides high sensitivity and excel- 
lent image and IF rejection. 

The preamplifier section features a com- 
plete complement of controls and includes 
facihtics for everything from record and 
tape player to tfie stereo headphones. 
Powerful dual-channel amplifiers deliver 
27.5 watts each down to 20 cycles (IHFM 
standard) with ± 1 db, 20-20,000 cps fre- 
quency response. 

YOU MUST SEE & HEAR THE "ASTRO" 

Fee[ it, too, for that all-important cool- 
ness. At your Altec Distributor's now. Or. 
for information, write Dept. A-lOA 



© 1062 ALTEC LAH51NG CORP. 



ALTEt 



A Subsidiary 
Vovf^ht, Inc. 



ALTEC LANSING 
CORPORATION 

ISlS S. Manchester Ave., Anaheim, California 
161 Sixth Avenue, New Yorht 13, New York 

25 



www.americanradlohlstorv.com 



NO 
COMPACT! 



54 inches high 
3 feet around the middle 



That's a lot of speaker system. Enough for what pleases 
you. It can whisper or it can bellow. It does both 
superbly, and anything in between. So much so that 
HolJywood's famous United Recording Corp. (sound 
studio for record, tape, film, and tv industries) employs 
15 of them. As does Ray Hcindorf, musical director of 
Warner Bros' production "The Music Man" and holder 
of 2 Oscars, who has four right in his living room. 

No, this is definitely not a compact. It's a giant, this 
A-7 "Voice of the Theatre" by Altec, A full-size speaker 
system with quality to match. That's why it belongs in 
your home. Unless you are willing to settle for a com- 
pact "book shelf" speaker ,,. and compact sound. Of 
course if you are a critical listener, you'll want your 
sound brought to life by Ahec; sound so realistically 
reproduced, you'll find its equal only in the concert hall. 

That much the A-7 will give you, and more. Almost 
in direct proportion to your own desire for perfection. 
If you insist on hearing the "full sound!' the most subtle 
contribution of each instrument, the effortless reproduc- 
tion of massive orchestrations at concert-hall listening 
levels, then the A-7 is for you. 

Now here is a hint : you can't make it any smaller, but 
you can make it a lot prettier. All it takes is a bit of effort, 
some grille clorh, some veneer or paint and you can 
transform the A-7 into a custom furniture piece. For 
built-in installation, there's nothing so perfect. At only 
$285,00 each, it's a wonderful do-it-yourself project , , . 
for the critical listener. 

However, if you prefer your A-7 sound coming from 
a more civilized version, we have several solutions, in 
walnut or mahogany. There's the 831 A "Capistrano" a 
full-size beauty that offers speaker components identical 
to the A-7 in a classically styled cabinet. It stands 30" 
high, 47" wide, and is priced at $399.00. 

The modern 838 A "Carmel" is also a full-size, floor- 
Standing system. It features two 12" low frequency 
speakers (instead of the one 15-inchcr in the A-7) and 
the same high frequency section. It's priced at $324.00 
with decorator base (shown) extra; standard model 
comes with round legs. The "Carmel" is also available 
with one low frequency speaker in a model called the 
837A "Avalon," priced at $261 .00, 




ALTEC 83SA "CARMEL" 




ALTEC 831A "CAPISTRANO" 

NEW! ALTEC 841 A 
"CORONADO" SPEAKER SYSTEM 

Apartment-size version of the full-size Altec spea ker 
systems, the "Coronado" is styled to match a pair 
of "Carmels" when used as the center speaker in 
an Alt«c 3-channel stereo system. ReconimencJeU 
for small apartments where space wilt not tolerate 
larger speakers. The "Coronado" is 30" H, IS' W, 
14' D and is priced at $199.50. 



Go ahead, convince yourself.' The A-7 (and its prettier 
mates) are ready to tantalize you now, at your Altec Distrib- 
utor's. Or, for latest stereo catalog, write Dept. A-10. 



ALTEC 
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ALTEC LANSING 
CORPORATION 

/7 /~ t\x;^ Subsidiary of 

\5\t South Manchester Ave., Anaheim, Cali^ 
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HAMOGRAPH 

[from page 24) 



those foil strips that determine the re- 
iiiaining diaracteristica of the sound fed 
tiirough the control amplifiers. The WAy 
in which the feelers are shorted out by 
the foil dictat(5s the rate at wliich the 
amplifier giiiii is raised, how far it is 
raised iind the rate at whieh it is lowered 
again. Tlie number niid spacing of strips 
on the loojj detcrirjijic the rhythmic pat- 
tern on that partieiUar loop, and the 
longtL of the loop determines the repeti- 
tion rate of that pattern. Any of these 
factors can be varied individnally to suit 
the composer, ivhieh thus gives hini an 
almost infinite unmber of possible eom- 
binations of the basic characteristics of 
a sound. 

A further facility is available in that 




the loops are driven from a single shaft, 
driven in turn by a variable-speed motor. 
Sprocketed film was chosen because of 
the ease with which a number of loops 
can he kept in absolute synchronism re- 
gardless of the speed at which they're 
run. Thus the actual velocity of the 
loops themselves can be varied, allow- 
ing the tempo of the patterns to be 
changed quite widely without altcnng 
their amplitude, tonal quality, pitch, or 
rhythmic relationship in any way. At- 
tack, duration and decay will of coui'se 
be changed as a result, but even this 
can be regarded as an asset if, for ex- 
ample, a composer is trying for a 
heightened emotional effect by increas- 
ing the tempo of a piece. 

One of the biggi;;st advantages of tlie 
Ilaniograph, apart from its obvious ver- 
satility, is thfc speed with which a specific 
efCeet can he tried. Control loops can be 
made up quite easily and almost any 
signal can be fed into the amplifiers via 
a simple patch rack. The outputs can be 
fed individually into a multitrack re- 
corder owned ))y the Toronto studio, or 
mixed in auy combination and fed 
Stereoplionieally or monophonieally into 



recorders or normal reprodueing equip- 
ment. Reverberation units can be hooked 
into any or all of the channels as de- 
sired. The control strips can also be 
peeled off just as easily, if a particuh'tr 
control track is not wanted, and the 
fihti stock re-used. Also, because these 
loops are used for switcliing purposes, 
tliey can be made to apply the same 
characteristics to numy different sounds. 
Unlike other media, tlie loops can be 
used many times over without impcsing 
any degradation of quality on the sound 
itself. Conductive silver paint ivas tried 
at one stage hut wiis I'cjected because of 
its permanence, and in fact with the 
foil strips the only limitation is the 



Fig. 7. The com- 
piete six-channel 
Homograph. The 
variable-speed 
motor at the rear 
is controlled by 
the Variac in the 
foreground to 
change speed on 
oil six tracks at 
once. Note resis- 
tors which attenu- 
aie bids are 
mounted on the 
feeler carrioge. 
Wire placenfient Is 
not critical since 
only d.c. voltoges 
are involved. 



wear imposed by the f rietioti of tlie feel- 
ers on the edges of tlie foil. 

Needless to say, anything can he im- 
proved upon and plans are underway for 
a 24-ehanncl ■version of the Hamograph 
to be built within the coming year. As 
Dr. iMyron Schaeffer, one of the co-in- 
ventors, has pointed out, since the 
Hamograph is basically a programming 
device it has other uses beyond the realm 
of eleetronic music. It eoijld even be 
used to program a sequence of lights in 
a shopping plaza, though it's doubtful 
wliether sueli a use would have as long- 
lasting results as those in its present 
sphere of activity. 

My grateful thanks are extended to 
Or, Schaeffer and Prof, Hai'vey Olniek 
of the ]*'aculty of Music, University of 
Toronto for their wholehearted he si .'st- 
ance and encouragement in the pi'cpara- 
tion of this article. 
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Mr. R. A. Horn, n rcxideni of Doylc.-ilowit, 
Fa., n-rites, "Upon rcmlhig your advcrthe- 
ment in Miiy, I just couldn't contain myseif 
and had to write to compliment your tnilli- 
ful advertisement in an a^e ii7tc;j otiterx 
would hiivc you l^elieve tlw! good music 
comes from little speakers in little hoxes...", 
Tiiunk yon, Mr. Horn. For the benefit of 
reuder.i who may have missed the Sound 
Talk column tluu yon refer to, ii'^ arc re- 
pea ting it below: 




ALTEC 
SOUND TALK 



HOW TO DECIDE IF A FULL-SIZE 
SPEAKER SYSTEM IS FOR YOU 

First, yoo must decide whether you are ii 
criiicul listener. If you insist upon hearing 
the "full sound", the most subtle contribu- 
tion of each instrument— then you are relent- 
lessly bound to the full-si»; .system by your 
own need for perfection. On the other hand, 
if you're willing to compromise for a lot less 
than the total elfcct, you can learn to live for 
awhile with the Jiiusieal rnidget.s of "book- 
shelf row". Compact .speakers do serve a 
definite need, provided one lives in a ciosei. 

WHERE THE DIFFERENCE 
BECOMES MOST APPARENT 

Complex orchestral passages involving great 
masses of sound quickly demonstrate the ob- 
vious advantages of full-size systems. Here's 
where you will truly appreciate the cfTortlc.ss 
reproduction of large speakers that are free 
of the strain exhibited by small speakers 
undergoing excessive excursions. 

The difference between the two may not 
seem great if you are listening to a string 
quartet where the range of pitch and dynam- 
ics i,s closely limited. But compare them via 
;i full-scitic composition that really shivers 
the timbers, such ns the currently populfir 
orchestrations of Marty Gold or the "1f(l2 
Overture", and the efforlle.ss majesty of the 
big unit relegates the spunky little pretender 
to the bookshelf where it belongs. 

THE REASONS WHY... 

Full-size speaker enclosures are needed to 
house the big "woofers" plus the multiccll 
or sectoral horns and drivers cmpjoycti in 
professional, two-way systems, Leading audio 
engineers agree that there is no known way 
to reduce cubic displacement of a cabinet 
without reducing sound quality. Only a full- 
si/.e enclosure provides air volume equal to 
the larger bass instrnmerts— the double bass 
viol, kettledrum, etc. For the first time, out- 
side the concert hall, you hear the lowest 
tones in their pure, undistorted .state. The 
large power- handling capacity and higher 
efficiency of these full-size, no-compromi,sc 
systems permit reproduction of every 
dynamic peak without driving the amplifier 
into distortion and clipping. In short, advan- 
tages of the full-size system combine to 
reward the perfectionist with a lifetime of 
listening pleasure, 

THE "PROBLEM" OF SPACE 

If you are a critical listener, the .ilibi "I don't 
have room for full-size speaker systems" is 
meaningless. You'll make the room in order 
to enjoy sound without compromise. 

A Itec Lansiii.i; Corporiition 
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HERMAN BURSTEIN- 



(Note: To iac'.lilate a prompt reply, 
please enclose a sUim-pctl, self -ad- 
dressed envelope with your question.) 



Although Uic Tape Guide lias repeatedl;' 
stated that it cannot make roeomiiieuda- 
tiotis with respect to specific brands of 
equipinent, I still get letters asking for 
such rHeommojidatioiis. Polloivijig is a re- 
quest of this sort. However, in the present 
instance ivc Jiave a very iiinisual letter^ be- 
cause it reveals a systejnatie and well 
thought out approach to sclectinfr a tape 
umeiiiue. In this respect t!ie letter is a 
model of its kijid, and that is why I let it 
appear here, even though it cfinnot be an- 
swered as tiie writer desires. Actually the 
letter virtually provides its own answer. 
Ajiyonc who approaclies the selection of a 
tape niacliinc with this much eare ivill 
probably wind up with one that suits his 
needs. 

Specificalions and Tape Recorders 

Q, One year aQo the * * * Audio Clii'b was 
Off/anised as a recreational facility of ilia 
*** Company. Our present memXiershlp is 
twenty, all interested in audio as a hobby. 
Test equipment has been purchased in the 
past year -which includes a tube tester, 
VTVM, audio generator, iiilermodidatinn, 
tester, FM atiff-nwent generator, oscillo- 
scopic, and a * * * * tape deck. A work 
bench was built and a chtb room furnished 
during thi,s period of time. 

IV e purcliaxcd the * * * * deck so that the 
■memhership can become faviiliar with the 
vse of tape v:it'h our home systems. Our 
19G3 budget has been approved for $SSO 
for the purchase of a quality tape machine. 
}Vith the club's machiiie available for mak- 
ing tapes, many of us will buy playback 
decks for our home systems. We believe you 
can help us decide which of the available 
m<ichines ivill serve best in our club ap- 
plication. After much study a.nd. d-i'SCUssion 
we have narrouied the selection to the fol- 
lo-icing, listed approximately in the order 
of preference. (Here the writer listed five 
well-known tape recorders.) 

We believe that these tape recorders will 
meet their advertised speeifieations closely 
enough to .luit our needs. Our greatest 
concern is about factors not defined by 
specifications. Ruggedness of both me- 
ehanies and elctronics, as well as reasonable 
simplicity of operation, are most imporiani 
as our recorder vjill he moved frequently 
and operated by various people. Also, as 
there is a lack of known reliable local 
service, we tvill depend on factory service 
if unable to service the maehinc ourselves. 
(Jf'e have eleetronic, electrical, and me- 
chanical engineers (is tvell as maehinists 
and in.ilniment repair men in our group.) 
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The followiug featuyes are considered 
necessary : 

1. Separate record and playback heads 
,11. VU meters (eliminates the **** 
machine) 

Separate record and playhaeh pre- 
amplifiers 

■S, Two speeds, 3.75 and 7..'j ips 

5. Footage counter 

S. lleasonable portability 

7. Tuio- and four-track playback 

The following features are desirable: 
1. Dual VU meters 

a. Automatic cutoff for tape breakage 
S. Ability to handle '/i-mil tape safely 

4. Two- and four-track record 

Th-, following features are not needed: 
1. Amplifiers and speakers 

5. Extreme portability 
S. Style or beauty 

A. I must ciipress niy adminration for the 
(ii-derly way in which j'ou have approadied 
(he problem of seleetitig a lioine tape ma- 
chine. The scientific method is much in evi- 
dence. However, as you must recognize niy 
hands are tied when it eome.^ to be recom- 
mending specific tape maehincs. 

You mentioned that one machine has been 
eliminated from consider A tif>n bec:inse it 
employs a magic eye instead of a VU 
nieter as a record level indicator. You may 
want to reiionsider your thinking about 
this factor. It takes a fair amount of skill 
to estimate peak level — where you run into 
snbstantial distortion — when using t VU 
meter, because the pointer lags, often con- 
siderably, on sharp transients. But the 
magic (^e, ijcing an electronic rather than 
mecbmical device, responds instantly to 
transients, so that you know for a fact 
whether you are recording at, above, or be- 
low ma.^imnm permissible recording level, 

Signai-)o-Noise Measurement 

Q. I ou)n (I * * * * tape recorder and re- 
cently checked its performance against its 
specifications with the help of a friend vjho 
has the necessary instruments. Alihongh the 
machine claims a signal- to-noisc ratio of .'/5 
db, we measured only about ,00 dl). If'e 
recorded a frequency of 400 cps at a Icf-el 
that .tent the record level meter to 0 Ff, 
played back this tone, and measured it. 
Til en we reivound the tape, put it through 
the recording process again., but without an 
input signal played back the tape, and 
meas'trcd the output. The second output 
was SO db below the first output. The tape 
machine seems to produce very little audi- 
ble noise, but I am disturbed by the fact 
that it measures appreciably poorer than 
Us Hver.lfications, e.<ipemally when I take 
into account that thi.v is quite an. expensive 
tape recorder. I would appreciate your 
suggestions. 

A. 1 am fjuite sure tiiut everything 
really is all right, especially since the most 



important measuring instrtiinEnt o"! 
your ear, finds that there is very little au- 
dible noise. Your particular brand of tape 
recorder is Cfilibrated so that a reading of 
0 VU corresponds to a recording level at 
400 cpa that produces only 1 per cent liar- 
monie distortions. But for liome purposes, 
it is generally accepted that a maximum of 
3 per cent distortion at 400 cps is accepta- 
ble. Going from 1 per cent to A per cent dis- 
tortion corresponds to an increase of about 
6 db in recording level. In other words, 
you could have put 0 db more signal on 
the tape before reaching .'i per cent har- 
monic distortion. Actftnlly, therefore, your 
machine has a signal-to-noise ratio of 
about 56 db, which is nothing to complain 
about. 

The reason that ycur tape recorder 
shows 0 VU when the distortion is only J 
per cent is to allow for the mechanical lag 
of the pointer on sharp transients. Thus 
when a brief, strong peak comes along, 
the meter might show only 0 VU when the 
signal level is actually a good deal higher. 
We can say that the meter calibration in- 
corporates a 6-db safety margin to prevent 
you from over-recording. 

Any time you wish to check the signril- 
to-noise ratio of a tapie recorder, you must 
be sure that you are checking this with 
reference to a standard rerording level, not 
merely with refereiicc to the imlication of 
the recording level indicator, whether this 
1)0 a magic eye or a meter. For home pur- 
poses, the standard recording level, as I 
mentioned before, is cominoiily aeceiitcd as 
that whicli iirodnccs n per cent harmonic 
distortion !it 400 cps, l''or professional 
purposes, 2 per cent, or possiidy 1 per cent, 
is apt to be used. Thus part of your test- 
ing equipment must be a harmonic dis- 
tortion meter so that you can ideiitify the 
standard reeording level, regardless what 
the reeording level indicator shows. 

Sometimes attempts are nnide to measure 
.signal-to-noise ratio witli respect to "aver- 
age'' recording level ratlier than mnKimmn 
recording level. However, it is quite dif- 
ficult to say what average level really is. 
For some types of music or speech, the 
average level may bo about G db below the 
peak level, wherea.s for other types the 
average level may be 10 db, 15 lb, or even 
20 db below the peaks. Some persons have 
chosen "10 db below maximum reeording 
level'' as tlieir defiuitio:i of average level, 
but as you can see, the reference level 
really still remains that w-hich results in 
3 per cent harmonic distortion at 400 cps. 

NAB Equaiizatton 

Q. What is NA}i tape equalisation, tak- 
ing into account, recording as well as play- 
back f 

A, NAB equalisation specifies the fol- 
loiving with respect to operation at 15 ips, 
although this is commonly accepted with 
respect to 7.5 ips as -tvell. Assuming m.] 
"ideal'' playback head — one whose output 
increases in direct proportion to an in- 
crease in frecjuene.y throughout the aiuiio 
range — playback equalization shall consist 
of a bass-boost curve that commences at 
3180 cps (up 3 db at this frequency), con- 
tinues to rise as frequency goes dow-n, but 
eventually levels olf, so that at 50 cps the 
response is 3 db below the ma,\-imum that 
it eventually attains. .'Mtogether, b.-iss boost 
amounts to 36 db. To the e-xtent that the 
playback hea<l departs from the ideal, the 
playback equul!;;ation is required by the 
NAB standard to compensate for this de- 
parture. Thus if the head displays high- 
frequency losses (due to gap width and 
other factors), playback treble boost has 
[Conti.iucd on page 
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YOU SUPPLY THE FREQUENCIES . . . KODAK TAPE SUPPLIES THE RESPONSE 



And what response! Kodak Sound Recording 
Tape is designed to give you unexcelled tone 
reproduction over the entire audio range from 
40 to 20,000 cycles. This response provides 
vibrant sound reproduction lost in some other 
tapes. Kodak Tape has a coating uniformity 
that never varies more than plus or minus 
.000014 inch. Without such uniformity you 
can expect a loss in iiigh frequencies that 
can only be compensated for by setting bias 
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incorrectly. Result? Distortion! Kodak Sound 
Recording Tape is lubricated on both sides 
to minimize head and tape v/ear. That's not 
ail. Kodak Tape has maximum freedom from 
drop-out plus a smooth flexibility that in- 
sures intimate contact with tfie heads. The 
tape reel practically threads itself and has a 
built-in splicer. Make your next reel Kodak 
Sound Recording Tape. It's as good as your 
favorite color film! 




f^En rill 1 3J I [ I .iti C(iiTi].»Jiny MCiilliJffr 



EASTMAN KODAK COMPANY, ROCHESTER 4, N. Y. 
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a dual 3 -way 
speaker system 

6 speakers— 2 bass, 2 mid-range, 
2 treble... superbly matched and 
integrated with a magnificent 
sand-filled enclosure 



THE W'9<i is (Jcslincii to resLore [lie legendary 
sound of former years... the sound of the great 
Wtiarfcdalc systems used by G. A. Briggs in his 
concert demonstrations at Carnegie Hall, Royai 
Festival Hall and others tliroiighotit the Western 
world. The Wharfedalc systems he used to re- 
create the full symphony orchestra, single instru- 
ments from triangle to organ, and the voice. ..ail 
at correct volume, and without coloration or 
distortion... were compared by the thousands in 
his atidiences to sinitjltancotjs live pcrformartces 
on [he same stages. Imperfect as such experiments 
had to be, the natural, realistic quality achieved 



by these homely btit wonderful Wharfedalc 
speaker .systems accotints for the unassailable 
loyahy of those who heard Mr. Urigg's concert 
demorisl rat ions or hcarLl ai?out them. And as 
nitisically-orientcd people have grown more so- 
phisticLLted m listening to stereo, theie has been 
ati increa.sing demand for the restoration of the 
full authority of these large, earlier Wharf edales. 
Unforlunately, this kind of sound, up to the 
present, has been the exclusive province of sys- 
tems too cumbersome for most living rooms, 
esjTCeialiy w':ien usetl in p[iii"s for stereo. Now, 
bene|iting front tiie advaticemetiis developed for 




its compact Achromatic scries, Wharfedalc has 
successfully designed a new size and format. It is 
a special sand-filled sy stent, proportioned spe- 
cilically to accommodate the components re- 
qtured tortay to accomplish this ambitious 
purpose. Measurements are 32'/i"x27%"x 1 J14". 

The new W90, therefore, is neither a compact, 
nor is it a large speaker system. It is a new and 
highly versatile si7c, designed from the sound om 
...with absolute insistence upon the results de- 
sired, yet with an eye to "the latest decorative 
trends in stereo arrangement. 



All six speakers incorporate certain recent reftnemeRts which have maile possible the task of creating the W90 system. A brief description will clarify what we mean; 



The chassis (baskets) ai'e exceptionally heavy 
an<i manufactured by casting. The purpose is to 
preserve absolute rigidity, maintaining the critical 
relationship between the moving voice coil and 
the fixed magnet. The stamped baskets found in 
ordittary ioudsi^eakei's are also tie- 
signed to be rigid. However, this 
rigidity is often lost as .soon as the 
speaker is mounted firmly against 
an inexact wooden front baffle. 
Some .speaker designers have even 
eliminated the basket, weakening 
the entire speaker structure. 
Wharfedalc baskets arc of cast 
metal. They hold their shape per- 
fectly in mounting, and ai"e slr,:>ng 
enough to permit sufticient open- 
ings to maintain absolutely correct 
airloading, csseitlial for tlie ftrll 
response of the speaker. 




The Cone .Siirrmind is an exclusive rolled-rim de- 
sign, the latest and most etlcctive form of the 
traditional Wharf etiale soft suspension. Earlier 
surrounds (porotis foam or cloth) provided such 
superior bass damping that they became re- 
nowned as an outstanding physical 
characteristic of Wharfedalc speak- 
ers. Now, nr.ore than ever before, 
the Wharfedalc cone is capable of 
the long excursions rcqutred for 
true bass energy in a sophisticated 
ttmetl duct enclosure. The cone n^a- 
terial is special , , . compounded of 
long fibred wood (traditional to the 
North of England home of these 
speakers) an<l xofi pulp! It achieves 
superior results from the start and 
its natural resilience assures con- 
timiing perfetition over tire years. 




The Magnef.s are truly impressive, individually 
and totally. Because of its material, and the spe- 
cial design of the magnetic gap, each provides 
higher total flux in the gap Held than has been 
true of the magnets in any prior speaker system. 
The six magnets together make the W90 a "high 
cfliciency*' speaker, achieving maxinrtim perform- 
ance at low amplifier power. 
All-too-many popular speaker 
systems ^re starved for power, 
depending upon exaggerated 
amotints of amplitier wattage. 
In the W90, therefore, the all- i <f 
important transient bass re- t-l y 
sponse is excellent, even at low 
vohune. This clean low end, at 
reasonable listening levels, is a 
major reason why all Wharfs- 
dales are so pleasant to "live with," 



With it; $ix speakers, the W90 is actually a dual 3-way system with all units riesigneil for eacft other and crossover setti^igs calibrated for unijistorted response 
ttirougbDUt the auiiia spectrum. The support effect of the tandem speaker systems results in a sound of exceptional authority, yet in balance over tlie entire range. 



LOW RANGE. Two 12Vi" iow frequency drivers 
handle the sound from 20 to 1,300 cycles. The 
listener can expect to enjoy the true, ftmdamcn- 
lal bass notes, so often 
masked. The two drivers 
total a cone area of 94 
square inches. .. thus the 
W90 tandem idea yields 
the same result as a 
single low frequency 
driver of such massive 
size and weight as to be 
impractical in the home. 




nilD-RANCE. Two S%" mid-range speakers 
cover the relatively narrow but vital band of 
1 ,500 to 6,000 cycles. The listener will be startled, 
for c-xamplc, by the clarity of the baritone voice 
and the exceptional reso- 
lution of most solo lo- 
st i"U men ts, ]5erniittetl to 
stand in correct perspec- 
tive. The handling of this 
"fill" range in the W90 
is the recogtn'^ablc key 
to its satisfying full- 
throated sound. 




TREBLE. Two 3" treble speakers are the well- 
established Super 3's, much admired for their 
ability to pres-ent the clear treble without stri- 
dency ... making them eminently lisfcnabic, un- 
usual for tweeters. This is nc accident. It is the 
result of cone-type rather 
than horn-type construc- 
- tion, and refinements such 
ijL_V...' as low-mass aluminum voice 

|upi4 ■ ' ' coils nitrasonically tinned, 
.j"^^ powered by magnets so 

large that they are seldorn 
found even in speakers four 
times the diameter! 



THE W90 is the latest of the Achromatic .speaker 
systems. The Uteral meaning of "achromatic" is: 
"Ptire sotind, uncolored by extraneous modula- 
tions." Such modulations, common even in lux- 
ury speaker systems, tend to alter the natural 
sound of music. The \V90 enclosure has been de- 
signed to preserve the integrity of the .speakers' 
performance, through certain constructional fea- 
tures. Chief characteristic of the Achromatic 
constrtiction is the sand- 
filled technique, which con- 
sists of packing white sand 
ticnsely between layers of 
hardwood. This creates an 
inert mass, incapable of res- 
onating no matter how deep 
or strong the bass backwavc 
projected against it. This 




technique, exclusive to Wharfedalc, is the result 
of years of development by G. A. Briggs. While 
it costs considerably more than standard con. 
slruction, it has proven so effective in prevent- 
ing bass distortion that all Wharfedalc Achro- 
matic systems incorporate il_ Each woofer is 
mounted in an individu.al tuned chainbcr for 
ils own maximum effect, and isolated irom the 
mid-]"angc and tweeter tirrays. Titerefore, me- 
chanical eojpling, so disastrous in ordinary 
systems, is eliminated. The high and mid-range 
speakers are mounted from the rear, isolated 
from the face of the cabinet with front free- 
floating. This important feature helps to cliini- 
nate phase distortion. As a final measure, to 
insure cotnpatability with the acoustics of the 
room, the ■W90 system incorporates a full control 
panel. Each range of speakers may be balanced 



and adjusted to the ear of the listener, the re- 
quirements of the particular listening area and 
the other components in the music system. 

DECOR, The Wharfedalc WOO is housed in a me- 
ticulously crafted cabinet built to meet every 
requirement of perfection in sound... yet it will 
fit with ease into the living room, and is elegant 
citough to join tlie most distinctive furnishings. 
Its acou.stic design adds versatility... perm it ting 
horizontal or vertical use as desired. The Wharfe- 
dalc Universal Mounting Base makes it a superb 
free-standing unit. In oiled or polished Walnut 
hardwood, $259.50. Utility model in sanded birch 
hardwood, "without curved molding or dividers, 
$244.50. Universal mounting base to match $9,95, 

For illustrated literature write Dept. WR 12 



Wliarfedaic • Division of British Industries Corp., Port Washington, N.Y. 



www.americanradiohistorv.com 



n^ineenn 



9 



^octet 



FOURTEENTH ANNUAL CONVENTION 

Following is a compfete list of papers to be 
presented at the fifteen technical sessions. 



Monday, October 15, 1962 

9:30 a.m. MICROPHONES AND 
EARPHONES 

Robert W, Carr, Shure Bros., Inc., 
Chairma.n 

I'recisJon Coiidensei- MlcropJiones, Tlielr 
Purpose, Character Js ties aaid C alt b ration 
Jack Mowry, B & K InsLrucents, Inc. 

Deslg'ii Considerations In an Industrial 
SUcropIifiiie 

A. L. Dvorslty, The Astatic Corporation 

Inteills-lbillty of Commnnlcation Ear De- 
fenders ill iin Area of lixtremciy High 
Ambient Xolse 

Robert P. Devaney, Roanwell Corpora- 
tion 

Improved Tfoise- Can ceiling Microphone 

D. O. Rail and A. J. Biouns, Shure 
Bros., Inc. 

The Trend in Snb -Miniature Magnetic 
Transducers 

E. V. Carlson, Industrial Research 
Products 

Hl^h-Qnallty Push- Pull Condenser Trans- 
mitters 

G. M. Sessler and J, E. West, Bell Tele- 
phone Laboratories, Inc. 

1:30 p.m. AUDIO ELECTRONICS 

D. R. von Reckling-hauscn, H. H. Scott, 
Inc., Chairman 

Beslfrn Aspects oJ Loiv- Distortion Tran- 
sistor AmjilHiers 

Murray Barlowe, Hariaan-Kardoii, Inc. 

Some Problems In the Design of High- 
Poiver Transistor Amplitiors 

Alex Robbiiis, Standard Systems Cor- 
poration 

A High -Power Solid- State Amplifier 

Thoraas W. Pickett, H, W. Scott, Inc. 

One-Kilowatt Tr.iiisistor Andio Amijiiiler 

Richard S. Burwen, Consulting Elec- 
tronics Engineer 

SImpiiiled Freijueney Shifter for Improv- 
ing Acoustic Feedbaelt Stability 

Mahlon D. Burlihard, Industrial Re- 
search Products, Inc. 

A Keilex IVicn-IBridge Oscillator 

Joel H. I.evitt, Culumbia-Princelon 
Electronic Music Center 

A Transistorized Dynamlc-Mleroplione 
Ampiiflpr for Telepiione Handset 
Warren R. Yuenger, Ling-Aitec Re- 
search 

7:30 p.m. LOUDSPEAKERS 

P, E. Williams, .Jensen Manufacturing 
Company, Chairman 

.VnJ J I.. Speaker, Mnitl-Channel Arrays, 
Column Type 

J. F. No vale, Jensen Manufacturing 
Company 



Constant Dirccfional Cliaractcrlstlcs from 
a ]>int'-Sonrce Array 

David L. Klepper, Bolt Beranek & New- 
man, Inc. 

Measnrement of Loudspealter Response 
In Live llooms 

George W. Stoles, CBS Laboratories 

A SImplIiled Quality- Hating Sjsfcm for 
Lonils[)eti iters 

Lincoln Walsh, Walsh Enfjineering 
Company 

Cora]»nrlsons of Transducers Operating- on 
IlilTeront Basic Principles 

William B. Snow, Bissett-Berman Corp. 

Electrostatic Transducers for Ultrasonics 

John J. Van Houton, Liiig-Temco- 
Vought, Inc. 

Low -Cost Anechoic Chamber for E.I.A. 
Lou dspea Iter Measurements 

Peter Davidson, Eng. Div., Har.imond 
Oigan Company 

Tuesday, October 16, 1962 

9:30 a.m. DISC RECORDING 
AND REPRODUCTION 1 

Bdwai d II. Uecke, Capitol Records, Inc., 
Chairman 

Piionourapii StyJus-Tip Finish — KiYeet on 
llecord Signal and Koise 

P. Adler and M. S. Shatavsky, Sonotone 

Corp<>ration 

A Study of Progrftui-Tevel Overloading In 
Phonog'raph Recording 

J. G. Woodward and E. C. ITox, RCA 

Laboratories 

I'rog'ram-Ijeiel Overloadiufr and Eijuaii- 
zation in Pliouograph Recording 

B. C, Fo.N and J. G. Woodward. RCA 

Laiioratories. 

New and Superior Driving Amplifiers for 
the Westrex 3C, 2B, and Gromplau Feed- 
back Cutters 

Howard S. Ilolaei', Contemporai-y Rec- 
ords and HA ECO 

A Tivo-Cfram Phonofjraph Pickup System 

for Home Itecord Cliaugers 

B. B. Bniier, A, L. Hi Alattia. E. Kaul- 
ins, and G. W. Sioles, CB.S I^aboratories 

Precision Testing of Phonograph Sound 
Ite]iroi[uction Components nud Systems 
Jaciii Mowry, B &. K Instruments, Inc. 

A Sew Turntable- Arm Combination 

Edgar Villciiur, Acoustic Research, Inc. 

1:30 p.m. DISC RECORDING 
AND REPRODUCTION II 

Donald J. Plunkett, Fairciiiid Record- 
ing Equipment Corp., Chairman 

Control of Static Electricity on Phono- 
grapii Ilccords 

G. P. Humfelcl, RCA Victor Division 

Pickup Deslsii Problems In Tracking He- 
low One Gram 

W. O. Stanton, Pickering & Company 



Transient Itesponsc ajid lutermoduiatiou 
Studies in Phonograph Iteproduction 

B, B. Bauer. A, Schwartz, and A. Gust. 

CBS Laboratories 

The Rational Design of Phonograph Plcli- 
II ps 

F. V. Hunt, Harvard University 

A Piionogrnph Cartridge Evaiuntlon Re- 
cording 

Allan R. Keskinen, The Astatic Cor- 
poration 

On tiie Damping' of Phonograpli Arms 

B. B. Bauer, CBS Laboratories 

Klgli-Fre^ueney Stylus-Groove Relation- 
shi]>s in Phonograph Cartridge Trans- 
ducers 

Philip KantrowitK, Sonotone Corpora- 
tion 

7:30 p.m. (McMillin Theatre, 
Columbia Universiry) 
MUSIC AND ELECTRONICS 

Harala Bode, The Wurlltiier Company, 
Chairman 

Electronic Simulation of tlie Or^an 

Norman C. Pickering, Astrosonics, Inc. 

Some Fsychoacoustlcal Results in Musical 
Ilesearcii 

Melville Clavl^, Jr., Sylvan la Electric 
Products, Inc. 

The Tfew Wurlitzcr Electronic Piano 

CIi(Yord W. Anderson, Harold Bode, and 
Harold O. Schwarta, The Wurlitzer 
Company 

Musical Preceptiou anil Electronic Com- 
position 

Milton Babbitt, Princeton University 

Creation of Melodic Contours from JTon- 
Metodlc Raw 51nt«rln] Without Loss of 
Text or Timbre 

Myron Seliaeffer, University of Toronto 

Mtilti-Channel Performance of Electronic 
M usic 

Valdimir A. U.ssachevsky, Columbia- 
Princeton Electronic Alusic Center 

7:30 p.m. RECORDING TECHNIQUES 
IN EUROPE 

Gilbert F. Button, Electric & Musical 
Industries, Chairman 

Considerations In the Measurement of 
Itu uible 

P, Burkowitz, Carl Lindstrom, G.M.B.H. 

An Automatic Overiday System for Mag- 
netic Tape and Record 

I-I. Redlich and J, J, Kiemp, Telefunken- 

Decca 

Correlation Meter for Checking the Poling- 
of Stereo Signals 

W. S. Percival. Electric & Musical In- 

dtjstries, Ltd. 

Recorded Acceleration and Tlp-Mnss Dis- 
tortion 

J. Walton, Decca Record Co., Ltd. 
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rtirtlici" TJtoiis'lits on Geometric Coiidi- 
ttons In tlio Cutting ani Playing of Stereo 
Discs 

C, R. BasUaajis, Philips Phonographic 
Industries 

The Ortofon Sfcrco Cuttorliead, Type GSS 

15. Knudson, Ortofon Industry A/S 

Wednesday, October !7, 1962 

9:30 3.m. MAGNETIC RECORDING 

Rein Narma., Ampex Corporation, Audio 
Division, Chairman 

Ernsiirf! of Magiicfle Tape 

John G, McKnigiit, Ampex Corporation, 
Audio Division 

Tfolse Considerations in Tape Reprotliiee 
Am]illiiers 

Erling P. Skov, Ampex Corporation, 
Audio Division 

Correlation Studies Itelntlag Maguetlo 
MeaMirements to Audio -Frctiueacy Tcr- 
formanre of Masnefie Tn]ie 

Don;ild li. Bloucli and Walter 1^. Ander- 
son, General Kinetics, Inc. 

Intermodulatlon Distortion in Tape He- 
cord lug 

Robert Z. Langevin, Ampex Corpora- 
tion. Audio Division 

A »\v Translst.oriaed Professional Tape 
Hecorder 

R. ,T. Tinkham, Vesra Electronics Cor- 
poi-ation 

A Eevleiv of German DI?f Standards on 
Maenetic Sound Reeordlng- and Related 
Suli.iects 

John G, iWcKni^lit, Ampex Corporation, 
Audio Division 



1 :30 p.m. REQUISITES OF 
MODERN TELEPHONY 

F, K, I-Iarvey, Bell Telephone Labora- 
tories, Inc., Chairman 

Man's Need to Communicate — Fast, Pres- 
ent, and Future 

Charles W. Vadersen, ITT Communi- 
cations Systems, Inc. 

Joint Use of Teleplionc Lines for Tolce 

and Data Transiuisssion 
F. K. Becker, Bell Telephone Labora- 
tories, Inc. 

The Itolc of Recorded Voice Services in 
Tplejdiony 

W, C. Tillistrand, New York Telephone 
Co. 

Telephone Circuits for Frug-ram Trans- 
mission 

Iden ICerney and A. D. Fowler, Bell 
Telephone Laboratories, Inc. 

TASI, a Rand- Compression System 

F. A. Saal, Bell Telephone Labora Lories, 
Inc. 

Compatibility — a Major Ketjinlslte of the 
Tcleplione Industry 

J. N. Petrie, Automatic Electric Co. 

Military Use of RcU System Services 
R, E, Graflle, Long Lines Dept., AT&T 
Co. 

The Future of Digital Coinniunieation 

E. Baum and W. S, Litchman, ITT 
Communications Systems, Inc. 

7:30 p.m. STEREOPHONICS 

E. B. Bauer, Cj5S Laboratories, Chair- 
man 

The Application of Stereopliony to Con- 
ference Use 

F. K. Hari'cv, .1. G. Cisek, D. J, Mat:- 
Lean, and M. R. Schroeder, Bell Tele- 
lihone Laboratories, Inc. 
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Educating the Layman about Stereo 
N, Crowhurst, Gold Beach, Oregon 

Space Information in ,Stereop!iony 

M. Pouque and H. Redlieh, Tclefunkc-n 
Decca 

Sonie Teclinlfiues Toivard Better Stereo 
Mound 

B. B. Bauer. CBS Laboratories 

Panel Discussion, "What Hath Stereo 
Wrought" 

Panel of Experts to be announced at 
the session. 



Thursday, October 1 8, 1 962 

9:30 a.m. SOUND REINFORCEMENT 
AND ACOUSTICS 

.1. E. Vol k man, RCA Laboratories, 
Chairman 

Integrated Sound System Design 

Paul Steigman, Standard Systems Cor- 
poration 

A l*ersonal Voice Amplifier 

D. J. MacLean, Bell Telephone Lahora- 
toi'ies 

Sound Amplification System for the Weiv 
Fisher Theater, Detroit, Jlleliigan 

David L, Klepper, Bolt Beranek & I^Tcvi'- 
man. Inc. 

Sound Reinforcement In Television 
Studios 

A. Pierce Evans, Columhia Broadcast- 
ing System 

The Intercom Approach to a Voice- Assist 
System lii a Large Church Auditorium 

Robert S. K. Brown, The First Church 
of Christ Scientist, Boston, Mass. 

Keiv Teclinlfiues in the Hie a sure men t of 
Reverberation Time 

T, J. Schullf;, Bolt Beranek & Newman, 
Inc. 

The Keiv IICA Itallana Recording Stu- 
los in Hume, Italy 

B. BoUc, H, Voldncr, RCA Italiana; A. 
A. Pulley, A. Stevens, RCA Victor Rec- 
ox-d Division; and J, E. Volkmann, RCA 
Laboratories 

The Sound System of Sound and Light 

E. R. Hanson, North American Philips 
Co., Inc. 

1:30 p.m. FM-STEREO 
BROADCASTING — I 

Warren L, Braun, Chief Engineer 
WSVA AM-FM-TV, Chairman 

A report of the CCIR Conference, Study 
Group X, June Bud Kreuiioaidi, 

West Germany 

William Beaubicn, General Electric Co. 

Stcrco)>hoiiIe FM Distortion Caused by 
Crosstalk into the Pilot Carrier 

Edward B. Bench, Jr., Chiel Engineer, 
ICCFM 

Stereo Operational E?;perience of WQXlt- 
FM-AM" 

L. K. Kleinkiaus, Chief Engineer, 
WQXR and WQXR-FM, The Radio Sta- 
tion of the New York Times 

Flanning a New FM-Stcrco Station 

Lloyd Jones, Chief Engineer & Partner, 
KjVIUX-FM 

Anomalies of rresently Accepted FM- 
Stereo :i[easiifemeiit Technianc 

Robert A. JilcClanatban, Chiei: Engineer, 

KPAJI-KPFM 

Techniques of Program -Level Measure- 
ments Applicable to FM Stereo 

D, Ridgely Bolgiano, Director, Engi- 
neering Services Division, TJrexel Hill 
Associates 

Management's Vlov of FM Stereo 

A. J, EicholKcr, Chief Engineer, WSYK- 
FM 



Friday, October 19, 1962 

9:30 a.m. FM-STEREO 
BROADCASTING — II 

Warien L. Braun, Chief Engineer 
"VVSVA AM-FM-TV, Chairman 

Solutions to Problems Arising from Si- 
multaneous Stereo and SCA Operation of 
an FM Station 

Frank E. Laughlin, Chief Engineer, 
W GE M - T V- AM - FM 

A Practical Guide to FM Station Layout 
and Tone-Up 

Everett J. Gilbert, Collins Radio Com- 
pany 

Stereo fllocilflcatlou of Composite Kquip- 
mont Including Type Acceptance Tests 
James V. iVEelonas, WSFM 

Stereo lixperlcnce at WASH-FM 

Everett L. Dillard, General Manager, 
WASIl-FM 

Management Fill -Stereo Iiistatlatton prob- 
lems 

C. N. Duncan, KGB-FM 

FM Station Tests and Operation Without 
Type Approved ModulaflOQ flionitor 

Ross Utter. Chief Engineer, Zenith Ra- 
dio Corporation 



1 :30 p.m. BROADCAST 
AUDIO/STUDIO EQUIPMENT 

A. H. Lind, RCA Broadr^ast & Commu- 
:iieations Division, Chairman 

Automatic Control of a Cartridge Mag'- 
netle Tape Recorder 

C, B. Meyer, RCA Broadcast & Commu- 
nications Division 

BC-7A Sfereo/Dual-Channel Audio Con- 
solett.e with Transistor Circuitry 

A, J. May, RCA Broadcast & Communi- 
cations Di^'ision 

Design Aspects of a High-Performanco 
Solld-Stnt« FM-Stereo Timor 

George Meyerle, Harsnan-Kardon, Inc. 

An Automatic Gain Shifter for Simultane- 
ous Tivo-Way Voice Cliannels 

S. H, Harrison, Eanliers Trust Com- 
pany, George Alexandrovlch, Fairchild 
Recording Equipment Corp. 

Meter Ballistics Testing 

Henry C. Littlejohn, General Radio 
Company 

Active Building -BiocK Studio Console 
Components and Their Use 

Gei hart Bore. Georg Neumann Labora- 
toi'ium fur Elekti'oakustik, G.m.b.h. 
Translated and presented by Stephen 
F. Temmer, Gotham Audio Corp. 

7:30 p.m. PSYCHOACOUSTICS 

.1. D. Harris. USN Medical Research 
Laboratory, Ciiairman 

Objective Hehiivioral ludicntors of Hear- 
ing in tiie Animal 

T. D. Clack, The C. W, Shilling Auditory 

Research Center, Inc. 

Neiv Research on Hearing 

Willem A. Van Bergeijli, Bell Telephone 
Laboratories, Inc. 

An Uquipment Array for Studying Audi- 
tory Cues In the Wllnd 

p. N. Herman and J. V. Curtis, The 
C. W. Shilling Auditory Research Cen- 
ter, Inc. 

Speech Reception Under a Wide Variety 
of Distortions 

R. L. Sargeant, USN Medical Research 

Laboratory 

The Acoustic Contribution of the Head 
and Pinnae to locrtlizatlon of Sounds In 
Space 

J. D. Harris, USN Medical Research 
Laboratory 
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New Turntable-Arm Design 



EDGAR VILLCHUR'^ 



Incidental to a description of a new product in the realm of record- 
playing equipment is this thorough analysis of the physical principles 
and the geometry involved in the design of an arm and turntable. 



IN TWO PARTS— PART 2 




Two types of motors are in gonti'ttl 
iiHC £oi' turntables. These are the in- 
duction motor (4-pole lor the bettcv 
units) and the hysterf.sis syiifilironous 
uiotor. The induction motor can be made 
witli hi^h starting and running torque — 
about three times higher than that of ;i 
liystcresis motor of siniikr size and 
riiting. A disadvantage of the indtietion 
motor is that its rotor speed is less than 
tliat of the syncliroiioiis rotating liold, a 
phenomenon referred to as rotor "slip.'' 
There must be a rehitivc velocity lie- 
twoen the rotor and the rotating ni ag- 
ue tic field, or no turrent and no mag- 
netic poles will be induced in the j'Otor, 

The ©sact amount of the slip, which 
determines the motor speed, can vary 
with changes of line voltage, 7iiechanieal 
load, and temperature. Pleasures taken 
t'j counteract this speed drift, however, 
can result in stable induction motors. 

The rotor of a hysteresis synch I'Onous 
motor, unloaded mcehanieally, turns at 
the same speed as that of the rotating 
field. The rotor, being at rest with re- 
spect to the field, sees iixed poles which 
induce the rotor poles, and the motor 
"Works on these directly induced poles. 
Its speed in. the unloaded condition is 
thus purely a function of the number 
of stator poles and of line frequency, un- 
affected by line voltage or motor tem- 
perature. 

When the mechanical load of a hys- 
teresis synchronous motor is increased 
sufficiently, however, the motor will slow 
down and work at sub -synchro nous 
speeds on new sets of rotor poles, in 
spite of the relatively high reteiitivity 
of the rotor material. To overcome this 
difficulty hysteresis motors are typically 
made heavy, with the attendant increase 
in cost. 

One type of hysteresis synchronous 
motor that has been used iu recent years 



* AeovMic Eesearch, Inc., 24 Thorndilce 
Si., Cam'bridge 41, Mass. 
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is the small motor normally intended for 
clocks and other time -regulation appli- 
cations. The motors of this type that 
have appeared in turntables have some 
definite advantages, over and above low 
cost, over previous motor designs. T)ie 
central feature from which these ad- 
vantages stem is a low rotational speed. 
This makes it more convenient to use a 
single-step drive system, that is, a sys- 
tem which employs a single belt or fric- 
tion wheel from the motor pulley to the 
turntable platen, with no idler wheels 
or other intermediary eoujjHng devices. 
These motors turn at 600 rpm, and the 
speed reduction ratio for SSy^ rpm is 
only IS to 1. With the standard 1800- 
rpm 4-pole induction or hysteresis mo- 
tore, the speed reduction ratio would be 
54 to 1. A smgle -stage system carries 
with it the advantages of simplicity, re- 
liability, reduced coupling slippage, and 



the use of a mininmm number of moving 
parts. 

The low speed of these motors also 
helps in providing reduced motor vi- 
bration. What small vibration there is 
includes a component that is subsonic 
in frequency and inaudible as rumble. 
As has already been pointed out, i'uiiible 
at a gii^en level that is very low in fre- 
quency lias greatly reduced annoyance 
value. 

The outstanding disadvantage of the 
time-regulation motors that have been 
used is their low torque, requiring light 
platens. In order to overcome this dis- 
advantage pai-tially, and to provide 
greater stability of turntable speed witli 
clianges of load ( caused by differences of 
stylus force, and so on) two such motors 
are sometimes used. 

The motors of this type currently used 
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CABIN ART MARK 3 

THE MOST INCREDIBLE BUY IN HIGH FIDELITY HISTORY 



To achieve the magnificent full range tonal response, CABIN ART Research now presents tfie FIRST 
bookshelf Reftex-Horn enclosure around a precision engineered loudspeaher. The MARK 3, priced 
at $18.00, establishes a new zone of value and quality with the publication of complete Oectro- 
Acoustic data. 




CABINART 
MARK 3 



00 



Oiled 
Walnut, 
$30.00 



1500 Cycles 



Tone Bufst Test 



100 Cy:ie5 



TEST EOUIPMENT COMPLEMENT 
USED IN CABINART DETERMINATIONS 

Bruel & Kjaer Condenser Micrc;ihone Model 4134 
Bfue! & Kjaer Cathode Follower Model 2614 
Bruel & Kjaer Micropliorie Amplifier Model 2604 
General Radio Beat Frequency Oscillator Model 1304B 
General Radio Graphic Level Recorder Model 1521 
Hewlett-Packard Signal Generator Model 200CD 
Hewlett-Packard Distortion Analy2er Model 330B 
Ballantine Vacuum Tube Voltmeter Model 310A 
Tektronix Oscilloscope Model 503 
Deico Radio Div, Tone Burst Test Generator 
Model XP-13295 

Oata derived from ten production unitS; 

CABINART GUARANTEES 

You must be salisJied for 10 fulJ days or your 
money back. 

ONE FULL YEAR WARRANTY 

WrfUen registration card and ^'ajTanty inciuded. 



SPECIFICATIONS: 23" long, 11" high, BVz" deep 
Loudspeaker: 8", with rolled annulos ' 8 ohm impedance, 10,000 
Gauss • 6.8 Dual Diameter AInico 5 magnet • 3" whizzer 
cone for HF dispersion > Free air resonance; 65 cycles 
FREQUENCY RESPONSE; SPL, 50 to 19,000 cycles SENSITIVITV: 
V'. watt input for S5 DB 10 feet on axis POWER HANDLING 
CAPACITY; 10 Watts 




Cabm^r*. M^fk impedance chafac-reristit. 



CH-ibinari Mark 3 iiarmonic distortion levels 
at 1 and LO watts intiut 



Sold only direct by CABINART ACOUSTICAL DEV. CORP., 
Geyer St., Haledon, N. J. and in our Cabinart factory 
outlet located at 26 West 8th St., New York, N. Y. 



Pioneers in hi fi quality sines 1948. 
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ACOUSTICAL DEV. CORP. 

GEYCR STRCET.HflLEOON. N. J, 



Cabinart Acoustical Dqv. Carp. 
39 Geyer St., Haledon, N. 1. 

Please siiip the fallowing to be used in my iiorme for 10 
toll days, f understand unitfs) may be returned and my money 
refunded wltliin tliat time unless fully salisfied. 

Mark 3 Unfinished $12.00 eacti 

Mark 3 Oiled Walnut $30.00 each 

^Pl&ase mak^ check or money order payable to Cabinart Acoustical.) 

Name . 



Address. 



City. 



State. 
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in commercial turntaljles are rated by 
the motor mannCaeturer as having' 30 
in.-oz. of running torque referred to 1 
rpm, which nieaiis that the two-motor 
units have 60 in.-oz. In the ease of the 
AB turntable a heavier platen is used 
— the total platen weight is 3.3 lbs.— 
and more torque was desired. 

A third type of motor was investi- 
gated, and found highly satisfactoi-y for 
turntable use from several points of 
view. This is the permanent ma^et syn- 
chronous motor. The rotor of this syn- 
chronous motor, as the name implies, de- 
rives its magnetic field from permanent 
magnets. The recent development of 
ceramic magnets with high retentivity 
has helped considerably in PM motor 
design. 



adequate for its reproducing applica- 
tion. 

One especially desiralde characteristic 
of the permanent magnet synchronous 
motor is that it docs not slow down 
gradually with increasing lo<ad before 
stalling, as docs the hysteresis synchro- 
nous motor. Unlike the hysteresis rotor 
the permanent magnet rotor cannot shift 
poles. It maintains its correct and exact 
speed within its torque capabilities — it 
cannot run off-speed unless the line fre- 
quency is changed— and then stalls out 
abruptly. 

The PM synchronous motor is inferior 
tfi the hysteresis synchronous motor in 
the snioothne.'is of velocity within one 
revolution. The filtering requirements of 
a permanent-magnet-motor drive sys- 




Fig. 3. The com- 
plete A R tu ro- 
table. 



The PM motor cannot work at any 
speed except synchronous speed, since 
its poles are permanently fixed, and it 
has high synclu'Onous torque. The mo- 
tor selected provides about 1.50 in.-oz. 
of running torque, even though its phy- 
sical size is small. Unfortunately this 
motor lias very poor starting torque, 
and it is not unidirectional, that is, it 
is as willing to go clockwise as counter- 
clockwise, depending on the direction in 
which it is first urged. Mechanical "no- 
back" devices, which allow Totati<m in 
only one direction, tend to he noisy. 

The configuration that is used in the 
AE turntable for the motor system is 
shown in Fig, 7. The drive motor to the 
left is of the permanent magnet .syn- 
chronous type, an 18-pole, 400-rpm unit. 
The starting motor on the right is the 
same hysteresis synchronous 600 -rpm 
type currently used in other turntables. 

Although the latter motor adds about 
30 in.-oz. of ninning torque to the sys- 
tem, its real function is to start the PM 
motor, and in the right direction. The 
total torque of 180 in.-oz., which can he 
translated to a little over 5 in.-oz. at the 
platen itself, is still not tremendous and 
will not saw wood, but it is entirely 



teir,, compared to tliose for a hysteresis - 
motor drii^e system, are therefore 
greater. 

Useful Turntable Torque 

It is possible for a turntable to be 
driven by a large airiount of power, yet 
be unable to maintain stable speed in 
the face o£ only a slight Increase in me- 
chanical load. The test of useful turn- 
table torque is the force required to 
slow the platen beyond the NAB limit 
oil speed inaccuracy, not the force re- 
quLi'ed to stop the platen. 

The willingness of a turntable to j-un 
a little slow with only a slight increase 
in mechanical load often bears little re- 
lationship to the size or power of the 
motor. This speed inconstancy may be 
a function of the type rather than tlie 
size of the motor, or it may be due to 
coupling slippage between the motor and 
platen. 

Useful turntable torque cannot he 
tested by trying to stop the platen by 
hand. A turntable which can be stopped 
easily with a finger may keep its speed 
within the NAB O.S-per-cent limit m the 
face of a greater load change than that 
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tolerated Iiy a turntable which requires 
much greater effort to stop by hand. 

One method of determining useful 
torque is to see how much additional 
weight can be added to the pickup, 
while it is playing the outside grooves of 
a record, before the speed is changed 
0.3 per cent. Such a speed change repre- 
sents a drift of 21 lines/ min. on a 
stimdard stroboscope card. The lines 
must bo counted while holding a pencil 
or some other point near them, as it b 
easy to be misled by merely glancing at 
the card. 

Placing a U. S. penny on the pickup 
sheU adds 3 grams; a nickel adds o 
grams. The significance of this added 
test load is indicated by the fact that 
the difference in drag imposed by a 
piekup when playing the outside grooves 
of a record, and the drag when the 
piekup is on the inside grooves, is typi- 
cally equivalent to about 2 added grams 
of stylus force. The drag of a "Dust 
Bug" is equivalent to about 6 extra 
grams. A heavily recorded passage may 
slow the turntable to the equivalent of a 
gram or two extra stylus force. The 
above data will vary somewhat with the 
friction of d iff even t records and needles, 
but it gives the genei'al order of equiv- 
alent values. 

The cari-ying of a few extra grams 
by the pickup may seem too light a 
trial for a turntable, but there are units 
that will not pass the nickel and/or 
penny test. The degree of sensitivity to 
increase of mechanical load of a group 
of five current commercial turntables, 
including the AR turntable, was meas- 
ured and compared by this method. The 
turntables were not a random sampling 
of available makes, hut were selected to 
illustrate particular types. Three of the 
turntables — #1, #2, and the AR turn- 
table—kept well within the NAB 0.3 
per cent speed limit when the piekup 
v/as loaded by an extra 5 grams from 
an initial 2y2-gram needle force. Turn- 
table #1 had a he.Tvy-duty hysteresis 
motor and a very heavy platen. Turntable 
#2 was of the "light'' type, in both 
motor torque aud platen weight. Com- 
pared to these two the AR turntable 
would be classified as medium-weight. 

The other two turntables- #4 and 
#6— were slowed down more than 0.3 
per cent when the pickup was loaded 
by a 3-gram penny, and were slowed 
down considerably more when the piekup 
was loaded by an extra 5 grams, #4 
liad a heavy motor and platen, and #5 
would he classed as a lightweight. 

It is of special interest that it takes 
some effort to stop turntable #4 by 
hand, while the AR turntable and turn- 
table #2 can be stopped with relatively 
light pressure from a finger. Turntable 
#4 nonetheless has less useful torque 
than either of the latter. #4 will con- 
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+0 -74 db from 1 to 1,000,000 cps.Thafs the band- 
width of the new Harman-Kardon Citation A— the world's 
first professional Solid State (transistorized) Stereo Con- 
trol Center. It is totally new in concept, design and per- 
formance. When you hear it, you will share the experience 
of its creators— the experience of genuine breakthrough 
and discovery; the experience of hearing music as you've 
never heard it before. Citation A represents a towering 
achievement for Stewart Hegeman and the Citation 
Engineering Group. It will change all of your ideas 
about the reproduction of sound. Visit your Citation 
dealer now for an exciting premiere demonstration. 



For more complete technical information on 
Citation A write to the Citation Division, 
Dept. A-10, Harman-Kardon, Inc., Plainview, N.Y. 
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tillue to i-eviilve, at an unusubly slow 
speed, under iiioehaBical loads wbifih 
would cause thii AK turntable or turn- 
table #2 to stall out. 

It should b(! dear tbat tbe index of: 
useful turntable torque is neither tlm 
"heavy" or "lig-ht'' elassification of the 
turnta)>le, nor the force I'equired to stop 
the platen by liand. 

Speed Accuracy 

The All turn:able will .slow down sev- 
eral ten! ha of ,1 per cent if sufficient 
inorensc of mechanical load is applied 
to the pickup in spite of the fact tlmt 
the permanent magnet synchronous mo- 
tor is incapable of runninj,^ at reduced 
speed without stalling. Examination of 
the rotor under conditions of increased 
mechanical load show that it is still 
revolving at exact syndironons speed. 
The slowing down of the platen is caused 
entirely by belt slippage. 

The aeeuraty of tlie diameters of the 
belt surface oi; the platen and of the 
drive pulley are kept to :i sufficiently 
close tolerance that tlie speed from one 
turntable to :iiiother is always within 
O.IG per cent (sixteen hundredths of one 
per cent). This alone docs not ensure 
speed accuracy, because of the element 
of belt slipx^age. Tiio actual turntable 
Speed is partly determined by the fric- 
tion between the belt and the drive sur- 
face. 

A calenlatioti o£ the diameter ratio 
between the belt surfaces of the pulley 
and of the platen would show that the 
pulley diameter is slightly smaller than 
the exact speed ratio indicates. With 
the correct calculated value the turn- 
table will run too fast. 

It may seem illogical that belt slip- 
page will cause a turntidile to i-un fast, 
yet this is what happens in the typical 
belt-dri'i'e system. The drive pulley re- 
volves in jerks froai one motor pole to 
the next, and the instantaneous speed 
of the pulley is at times greater than its 
avcrng3 speed. The belt filters out the 
roughness and picks off an effective 
speed which turns out to be slightly 
liigher than the average. 

Flutter 

There appears to be unanimous agree- 
ment among academic authorities that 
raw flutter readings (per cent fre- 
quency deviation) have limited meaning 
until they are qualified by information 
on flutter rates. All of the writer's ex- 
perience in development work on the 
AR turntable bears out this conclusion, 

10 Op. cit., J&MFTE and Zg7.1-19u4. 
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The state lu cut that turntable X has 
flutter of 0.1 per cent and that turntable 
1" has flutter of 0.2 per cent does not 
reveal which of the two turntables has 
Ijetter flutter performance. If the 0.1 
per (rent de\'iation occurs at a flutter 
rate of 3 eps, and the 0.2 per cent devi- 
ation occurs at other rates, the turn- 
table with the higher raw flutter may 
have a lower flutter index. Since its 
llu;ter has less nuisance value it ob- 
viously deserves a superior flutter rating. 

In spite of the above considerations, 
turntable performance continues to he 
described in terms of per cent raw 
flutter. The meaning of this number is 
easily understood, hut it may have little 
aural significance by itself. 

Although the AR turntable does con- 
form in flutter performance to the 1953 
NaB Standards of Good Engineering 
Pi'actice for broadcast equipmentj which 
ai-e in terms of raw flutter, (the flutter 
measurements yielded results closer to 
the recording rather than the reproduc- 
nig figure), the signilicant production 
line testing at the AU ])lant is per- 
formed by a -weighted flutter meter 
whose indications take into considera- 
tion the instantaneous flutter rates, and 
;ire actually in terms of an aurally sig- 
nihcant flutter index. This flutter index 
is a unit somewhat similar to that sug- 
gested by the American Standa.d'^ re- 
ferred to previously. 

Rumble 

As in the case of flutter, rumble con- 
tinues to be described inadequately, in 
terms of raw amplitude below a given 
refei.'cncc le\'el without consideration for 
the frequency distribution of the nuoble 
energy. The frequencies iii the rumble 
signal may be subsonic, in the 30-cps 
range, or as high as 120 cps. The dif- 
ference in perceptibility between 10-cps 
rumble and 30-cps rumble is tremendou.s. 
(It is assumed that the rumble ampli- 
tude is low enough so that it does not 
significantly load the amplifler.) 

The AR turntable meets the NAB 
rumble standard, but more signiticaut 
information in production line testing 
is provided by a rumble meter which is 
weighted according to the frequency 
characteristics of hearing sensitivity. 

Both of these testing functions—pro- 
viding weighted flutter and weighted 
rumble readings — -are performed by a 
IJataScrvice Corp, flutter and rumble 
meter, model PM-3, 

Correlation between the test informa- 
tion given by t.his meter aiid sfandai'd 
flutter meters is relatively low. Correla- 



11 Ibid. 



tion with simple listening to a 3000-cps 
flutter record is excellent. The latter is 
a particularly good test method when 
several turntables are being compared, 
providing information of much greater 
significance than that of a raw flutter 
reading. No turntable or professional 
tape machine to the writer's knowledge, 
is capable of reproducing a 3000-cps 
pure tone in a reverberant room in such 
a way that flutter cannot be readily 
heard, but it is relatively easy to com- 
jjare the flutter effect of dilTerent re- 
producing machines. It should be re- 
membered that very slow flutter corre- 
sponding to one change per revolution 
at 33^^ rpm (0,55 cps) is much less an- 
noying in music tha:n ilutter whose rate 
ccaiters around 3 cps. 

The flutter index in the AR turntable 
is kcjit to low values tln'ough the use of 
tbe simplest possible one-step drive sys- 
tem, mounting of the tone arm for niini- 
uuim warp wow, uiacbiued drive pulley 
and platen, machined bearings, and pos- 
si!)ly most important of all, a precision- 
luachined belt (machined after freez- 
ing). Host of these features are common 
in turntables in wdiicli professional per- 
formance standards are sought. 

Correlation between the wciglited 
rumble information provided by the 
DSC meter and NAB ratings is also low. 
Correlation with listening tests in which 
ditfevont turntables are compared — using 
the same ''quiet groove'' record, pickup, 
a)id reproducing equipment — is excel- 
lent. Two turntables with the same NAB 
rumble rating may be miles apart on a 
rumble listening test. The weighted 
rumble in the AR turntable is kept to 
low values through the use of low-speed 
motors, compliant belt drive, isolation 
of the rigid platen-arin assembly from 
the motors, and a machined platen 
bearing. 

Safety and Convenience 

The AR turntable is supplied with its 
wooden base and transparent plastic 
dust cover included. If this turutable 
were sold without the base, Underwrit- 
er's Laboi'atories approval, which has 
been applied foi', would not be avail- 
able, UL approval requires tliat the mov- 
ing parts and electrical terminals be safe 
i'rom prying fingers. The individual elec- 
trical com poll en ts used in the j\.R turn- 
table, from motors to power cord, al- 
ready have separate UL ai)pro\'al. 

A dust cover seems a logical and in- 
trinsic part of a record player. The 
convenience from the housekeeping point 
of ■v'iow is obvious, but more important, 
the turn tall ie mat is prot^^eted from dust 
which can transfer to the record. 

Fi(j. 8 illustrates the complete unit, .ffi 
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THE MOST COMPLETE LINE OF QUALITV TAPE RECORDING EQUIPMENT IN THE WORLD 



■ Sony Stereo Tape Deck 262-D — 4 & 2 track stereo rccoiding 
and playback tape transport to add tape to your existing hi fi 
system, S89.50. (Also available, not pictured, the new SRA-2 
stereo recording- amplifier for the 262 D, 
$89.50.) ■ Sony Sterecorder 777--AI1- 
transistorized professional 2 or 4 track 
.stereo recorder featuring the cxclu.sive 
Sony Electro Bi Lateral playback Head, 
World's finest tape recorder, $595, ■ Sony 
Sterecorder 300— A complete professional- 
quality hi fi stereo tape system with 4 & 2 
track recording and playback in one por- 
table unit. §399.50. ■ Sony Portable 101 
— 2 speed, dual-track, hi-fidelity recorder 
with 7" reel capacity. $99,50. ■ Sony Stere- 
corder 46'1-D — Dual performance 4 track stereo tape deck with 
built-in recording & playback pre-amps for custom installations 
and portable use. §199.50, ■ Sony Wireless Microphone CR-4 
For additional literature anil narne of nearest Iranc/iised 



— Pocket ii/.c mike and transmitter providing complete free- 
dom from entangling microphone cables. S250. ■ Sony Con- 
denser Microphone C-37 A— For purity of somid reproduction, 
liie unqualifieci choice of professional stu- 
dios throughout the world. .S295, ■ Sony 
Sound on Sound Recorder 262 SL-The 
perfect recorder for language, music and 
drama students. With 4 track stereo play- 
back. $199.50. ■ Sony Tapecorder IIl-A 
popularly priced, high quality bantam re- 
corder for everyday family fun. $79.50, 
" Sony Condenser Microphone C-17 B— 
Miniature size (3% "x Ys" diameter) and 
exceptional backgi'ound isolation unidi- 
rectional cardioid pattern. S350. ■ Sony 
Newscaster Portable EM-1— A professional on-the-spot battery 
powered portable recorder with precision spring wind con- 
stant speed motor. $495. Ail Sony Sterecorders are JVIultiplex Ready! 

dealer n'rite Supencope.htc. .Dept. 7, Sun Valley, California 




SUPESSCOPE 



The Tapeway to Stereo 
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Now, One Look Tells You.., The Best Bu ys 



Take a close look at the all- new Electro- Voice SP12B and 12TRXB custon 
loudspeakers. Speakers vvith the honest beauty of precision . . 

created by the sure, deft hand of a master designer 

Here is beauty with a reason . . . beauty that actively mirrors the super t 
performance of these famous speakers. Chosen for over a decadi 
as '"best buys" by listeners and laboratories alike, now thi 
SP12B and 12TRXB look better and sound better than ever before 

No mystery about why they sound so good. Every detail of design has bcei 
refined, every manufacturing tolerance tightened to assure the highes 
level of musical performance and engineering integrity in your high fidelity system 

We urge you to carefully judge the SP12B and 12TRXB on every basi 
... on facts and figures, on appearance, and finally with your own critica 
car. In every way these speakers give a full measure of satisfaction 
And the real beauty is that they are very modestly priced 
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Are Better Than Ever! 




MODEL SP12B 

Coaxial rull-RariEi: 
LoLitJsjjCiikcr. Features 
Rad^k:< cluaj cone plus lOLig- 
throwj higti-compliance 
Si] s pension. Ideal for 
bull I -in ail J cnstoni 
installations. S35,00, 



MODEL IZTRXB 3-Way Loudspeaker. 
Includes ilifTraction tweeter for extended range, 
wider sound distribution. Provides optimum souttd 
in njinitnLitn space. Perfect for stereo, S6ti,00. 



ELECTRO-VOICE, INC, Dept. 1024A 
BucJianan, Msciiioari 
Ptease send my tree htfjh fidelity catalog 
plus list ot E-V sound specialists featuring 
the new SP12B and 12TRXB. 



Name 



Adre5S 



WtO electro-voice, inc. 



Const/mef PfOiJucts Division, Bvch^naf^t Michigan 



City 



State 
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Prelude for the Well-Tempered 
Clavichord, Not Well Tempered 

A recording is made on magnetic tape for the pur- 
pose of comparing the tempered and just intonations 

HAROLD TORNHEIM^^ 



Fig. 1 , Setup for 
maintaining tempi 
in the [ust intona- 
tion recording by 
monitoring the 
tempered record- 
ing. 




AcoxTROVBRsy Jias quietly raged for 
more than two hundred years 
nmong musicologists over ]w\v tlie 
scale should be tuned. Hints o£ this sit- 
uation even appeared this year in the 
pages of Audio'' Tlie controversy 
long ago liad degenerated into a stale- 
mate because the eon.struetion o£ key- 
board musical instruments did not allow 
a fair comparison ot the tunings. But 
tpclmology lias now readied a stage in 
wliieh wc have electronic organs and 
niagnetif; tape recorders, and these in 
their existing forms ean imbloek the 
stalemate. 

The (ion trove rsy is over the answer 
to the question : sliould the S(;ale be tem- 
pered or just? Or, in another teehnieal 
language, should the relative frequencies 
in the scale be in ratios of powers of the 
twelfth root of two (which is the tem- 
pered intonation), or in ratios of small 
whole numbers (which is the just iii- 
ton.ition) ? 

The proponents of the tempered in- 
tonation have the advantage that this is 
the intonation in universal use. They con- 
tend tliat it is the only practical way. 
Their arguments often follow this pat- 
tem : There appears to be no limit to the 
number of frequencies per octave re- 
quired by the just intonation. Perhaps 
an infinity of frequencies is necessary. 
For artistic pui-poses man must limit 
this infinity somehow. Any such limita- 
tion is arbitrary. Our culture is satisfied 
with just twelve frequencies. The limita- 
tion to twelve is not a shortcoming : it is 
a tremendous accomplishment. It is 
man's ingenious solution to coping with 
nature's infinite variety. As for beats, 
which are ever present in the tempeied 
harmony, they are akin to vibrato, that 
intentional frequency modulation which 
a violinist, for example, produces to give 



* SeS7 Sail Gabriel Lane, Santa Barbara, 
Calif. 

' D. Wolltov, "Electronic organ tone gcn- 
er.it.nrs," .Avtdici, "February, 1902, p. .54. 

^ K. H. Dorf, Letter, Aumo, March, I9G2, 
p. 6. 

2Z). Wolkov, Letter, Ai;dio, April, 1<)G2, 
p. 6. 

1 G. S, Spralt, Letter, Abdio, April, 10C2, 
p, 6. 
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life to the tone. The nnisical art would 
not be what it is if it were not for the 
tempered intonation. 

The proponents of the just into^nation 
can reason equally well, stating that the 
tempered intonation is indeed a short- 
coming; that the limitation to twelve 
frequencies is analogous to the limita- 
tion to three colors iuiposed upon the 
artists who draw the comic strips in the 
Sunday jiCAVspaper. These artists, with 
less than twenty hues derived from these 
colors, have developed a remarkable in- 
genuity also. iS^evertheless, their i\'Orks 
are not equal to paintings which are not 
so restricted, but we would not know 
tins if all paintings had to he produced 
b;;' newspaper printing presses. As for 
vibrato, one of the reasons that this gives 
life to tb(; tone is that at times in the 
frequency excin'sions the harmony comes 
into the tune in the sense of the just 
intonation. 

At this point the proponents of the 
just intonation have wislicd tliar they 
could verify their arguments with a 
demonstration, and the proponents of 
the tempered intonation have rested 
smugly with the knowledge that such a 
demonstration was impossible. The tem- 
pered intonation has already produced 
the best in music; the just intonation in 
conipetition must produce better. 

I have already indicated that such a 
demonstration is now possible with mod- 
ern technology;, furthermore, I have re- 
corded such a demonstration on mag- 
netic tape. The demonstration, of course, 
must be the rendition af musical com- 
position. To be effective the composition 
should be widely accepted as good music 
and should lie chosen by a proponent of 
the tempered intonation as not qualified 



for .just intonation. Therefore, I chose 
the composition; J. S. Bach, "Prelude 
for the Well-Tempered Clavieord in E 
Flat Minor," Book T, Number S. A more 
complete set of reasons for the choice 
is as follows ; 

1. The title specifically states that this 
composition is intended for a well-tem- 
pered instrument. (In tliis article "tem- 
pered" and ''well-tempered'' arc synony- 
mous.) The composition was written at 
a time when the tempered intonation was 
not yet completely nccept.ed. We call 
attention to the demonstration by the 
seeming perversion that the title creates. 

2. The composition is written in a 
n;inor key. The ratios of the major scale 
are so much discussed that we may for- 
get lliat the minor scale might not take 
care of itself. 

3. The coniposition is marked by inces- 
sant transition among musical keys (mu- 
sicians call this "modiilation," but I am 
avoiding the term in this sense because 
of the possibility of ambiguity). This 
makes it all tlie more discouraging for 
production in just intonation. 

4. The composition confines itself to 
the fouj- middle octaves, from Fj-£iat be- 
low low C to C above high C. This is a 
n litigating circumstance since a piano 
was the musical instniment in the first 
recording. The cliaracteristic of the har- 
monics of the tones of a piano to be out 
of tune is more pronounced in the low 
register. An organ does not have the 
problem of harmonics being out of tune. 
The reason why an electronic organ 
would be better than a conventional or- 
gan will appear shortly. 

The technicpie which produces a com- 
position in just intonation is to retunc 
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LET ELPA 
LEAD YOUR 
MUSIC... 

To bring to you and to your music system, 
the world's finest high fidelity compo- 
nents - is a main objective of ELPA 
Marketing Industries. 

For instance, the superbly Swiss-crafted 
Thorens TO-124, and the other member 
of the Thorens "TD" family of fine turn- 
tables. And in recent months, the fabu- 
lous Danish Ortofon cartridge and trans- 
cription arms. In each case, ELPA has 
selected these components from the 
manufacturer's much wider lines because 
of their quality and unique suitability to 
our high fidelity needs. All ELPA hi-fi 
products are guaranteed for one full 
year. See them at your dealer's today! 



...with these superb high fidelity components 



World- Acclaimed THO RENS 




Thorens TD-124 ~ $110 not. 
Lonff the finest 12" transcrip- 
tion tui-ntabie at any price . . . 
a must for the finest systems. 
And nnw it has been joined by 
the siiiKle-, convertible-syecd 
TD-121 at $85 net ~ a S25 
saving! 




Ortofon SPU-T - $49.95 net. 
Unquestionably the finest stereo 
cartridge in the world! And now 
nvnilable for any high-quality 
stereo arm, sucb as those shown 
here, (Not for ehangers or even 
older heavy transcription avms.) 



"Write for full 
specification-:!. 
Dept. A-10 



Thorens TD-135 — $110 net. 
First intejDfral unit to feature 
a true transcription arm, the 
Thorens 13TD-12.S, plus a "TD" 
quality turntable. Outstandinf; 
adjustment flexibility, precision 
mounting, assure perfect per- 
formance. 

Magnificent 



Thorens TD-111 - $60 net. An 

economical sinprle-speed tran- 
scription turntable that e^iceeds 
N.-^B performance specifica- 
tions for studio eqtiipnicnt 
Swiss craftsmanship assures 
constant, silent operation for 
years to come. 












.lip 
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Ortofon SMG-212 - $29.95 net, 
A 12" tone arm that^s distin- 
guished by both technical excel- 
lence and economy. Laterally 
balanced provides peirfect 
tracking up to 30° out of level. 
Even more economical: The 
Ortofon SKG-212 arm at $19.95. 



Ortofon RMG-212 - $59.95 net. 
Has every feature a 12" tone 
arm should have for use in the 
finest systems . , . all the fea- 
tures of the 16" professional 
arm at right, plus Ortofon's 
lateral balancing to achieve per- 
fect balance without leveling. 




Thorens BTD-12S - $50 net. A 
'new Thorens beauty — this 12" 
profe.ssional tone arm! A. few 
feature,?: E.\clusive, record- 
saving cueing device. Adjust." 
ments for balance, height, stylus 
force. And less than 0.5°/inch 
tracking error! 





1 















Ortofon RIVlG-309 — $59.95 net. 
Professional in tlie iiighe.^t 
sense, the J6"JlMG-o0y fe;iturcs 
complete indcpcdence of level- 
ing; spring-controlled, damped 
counterweight; finest ballbear- 
ing pivots; plu^-in shells for 
Ortofon and all other cartridges. 



ELPA MARKETING INDUSTRIES, Inc. / NEW HYDE PARK, NEW YORK 

For Thoi-C'iis !n Ctuiailit : Tri-Td Associates Ltd., ZVilloK'iUde, Out. 
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tlie nmsieal instniineiit whenever iieecs- 
sary and to record the passages on sep- 
arate piftces of tape. Then all of the 
reeorded passnges are splteed together 
to form the complete composition. This 
procedure does not subject the musical 
instrument to a design for certain fre- 
■qnency ratios, since any frequency ratio 
is available which can be obtained by the 
method of tuning. Furthermore, the per- 
sonal interpretation of the musician is 
not lostj because }ie perforins with the 
same cvpression as he does for the tem- 
pered intonation. Since he repeats the 
composition, at least in sections, for 
each retuuing, he must take care that 
he also repents the tempi. To assure thi.s, 
I recorded my performance of the Pre- 
lude in tempered intonation, and then I 
played each passage in the just intona- 
tion while listening ivith earphones to 
the tempered recording on a monitor 
playback. The setup is shown in Fig. 1. 

The first step in the over-all process 
is to study the composition from the 
viewpoint of n just intonation and to 
write down in a systematic way the ra- 
tios that are called for, for all notes. K"o 
thought should be given to whether or 
not the musical instrument is capable of 
producing these ratios; as we have seen, 
it can produce them. 

There is some freedom in the choice of 
the ratios. They can be made so nearly 
like the tempered intonation that only 
the beats are eliminated. They can devi- 
ate further to call attention to differ- 
ences in character in the transitions 
from one musical key to another. They 
ean deviate still further to evoke harmo- 
nies of whicli the tempered scale is in- 
eapable, and thus change the char- 
acter of the passage. In the demonstra- 
tion, I chose the middle course. 

Tuning is done not m the customary 
way by ear, but with electi-onie instru'- 
nients: a microphone to pick up the 
soundj an oscilloseope to display the fre- 
quency ratio, a stable variable audio os- 
cillator, and a reference tuning fork. 
For the Prelude the reference tuning 
fork was the tempered E-flat, The fre- 
quency of the fork is introduced to the 
vertical deflection terminals of the os- 
i-.illoseope while the output of the os- 
cillator is set to trigger the sweep at an 
appropriate frequency ratio, a setting 
so precise that the pattern on the os- 
cilloscope does not drift.-"' Then the 
sound of the musical instrument substi- 
tutes for the sound of the fork, and the 
frequency of the instrument is tuned to 
conform. The setup is shown in Fig. 2. 
By this method, for example, a specified 
ratio of 19/16 was precisely tuned, not- 
withstanding the fact that 19, a prime 
number, is reaching the limit of small 
numbers required by the definition of 
just intonation. 

= Xrasberger, "Accurate frequency Bieas- 
(ireajenta," Telsironix Service Scope, no. 11, 
December, 1961. 



The composition, performed on the 
identical musical instrument by the same 
musician in tempered intonation for 
comparison, must also be as precisely 
tuned with the same electronic iustni- 
menls. 

The reason for preferring an elec- 
ti'onie organ to a conventional organ 
now becomes apparent. An electronic 
oi'gan has few generators to tune, and 
they are easier to tune. Furtliermre, it is 
possible to eliminate the frequency re- 
sponse of speakers and microphones and 
the accoustics of the room by coupling 
tlie recorder directly into the musical 
instiTiment. 

The systematic tabulation of the ratios 
for the just intonation of the Prelude 
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Fig. 2. Setup for tuning the instrument to 
the just intonation. 

sliowed lieforehand that the execution on 
tape would give rise to the following 
data. The piano was retuned to seven 
musical keys. The piano was retuned 
nine times, since sometimes there was a 
confJct within one key regarding what 
a specified note should be. From the re- 
sulting nine pieces of tape, one for each 
rc tuning, 37 passages were eut and 
spliced together to complete the work. 
There are 44 frequencies per octave, 
averaging nearly fow frequencies for 
each note of the scale. The entire Prel- 
ude takes three minutes. 

Miisicians know that the most eomnion 
transition from one musical key to an- 
other is by the third -harmonic frequency 
ratio. Araong the seven keys tliis occurs 
four times. One of the remaining tran- 
sistions is by the ne.xt prime number, 
the fifth hamionie, and another is by the 
following prime number, the seventh 
harmonic. These sis transitions are the 
minimum number needed for the Prel- 
ude, and all of the others can be de- 
rived from these six. It happens that 
two of the keys bear the same name, l)ut 
they are not identical; their frequency 
ratio is 63/64. 

T;io first complete tape for the Prel- 
ude was prepared on a no n- professional 
recorder as the recording of a piano. It 
was an experiment; unforeseen obstacles 
could have put an end to the entire proj- 
ect. Success of this phase makes the next 
step simply and obviously a repetition 



on high-quality recording equipment as 
tlie recording of an organ, a recording 
which can face criticism. 

A number of people have listened to 
the comparison and all have shown a 
preference for the just intonation. There 
are too few people so far to make gen- 
eral statements of their impressions. For 
one thing, there were varying degrees 
of familiarity with the composition. 
That there is a diiference in the just in- 
tonation seems to be apparent inmie- 
diately. The tempered performance, next 
heard, is evidently inferior, but as the 
composition progresses, it sounds better 
as one quickly forgets bow the just in- 
tonation sounded. This is a consequence 
of our thorough ingraining with the tem- 
pered intonation. It requires repeated 
auditions of the two intonations to ac- 
quire a familiarity with each one and 
to surmise why there is a difference in 
quality. 

I can give my reaction. Because it is a 
piano, a marked reduction in beats did 
not occur; instead one set of beats 
was substituted for another. I felt that 
the just intonation placed the fre- 
quencies more where they belonged. It 
happens that I play a symphony string 
bass as well as the piano, and I have 
become accustomed to modifying the 
frequency of a note to where it pleases 
me. The music in the tempered intona- 
tion sounds as though it is a few steps 
removed from the music produced by 
some ancient clavichords and some mod- 
ern electronic organs in which certain 
combinations of notes cannot be played 
together. The construction o£ these in- 
struments makes it impossible to pro- 
duce harsh dissonances, but it also elimi- 
nates desired and pleasing dissonances. 
The tempered intonation is rigidly fixed 
to tlie twelve frequencies, which at the 
same time are indefinite enough to be- 
long to all musical keys, whether or not 
this is desired. The tempered chords 
have a way of always being in tunc 
even though one might not know in 
which key each belongs. 

The Prelude is unique only because 
it is in just intonation. Other composi- 
tions just as easily can be converted into 
just intonation. The important implica- 
tion here is that this might be opening 
a way for the future development of the 
musical art. It is admittedly an awkivard 
way of making music, but because of it 
composers may find enough encourage- 
ment to write for the just intonation 
compositions which are impossible in the 
tempered, the reverse of the present sit- 
uation. Also because of it some induce- 
ment may be given to the development 
of musical instruments which can be 
played in the just intonation in the con- 
ventional way without the intervention 
of the recorder. These instruments un- 
doubtedly will be electronic because of 
the complexity, and electronic musical 
{Continued on page 98) 
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where 

high fidelity 
means 
inuHieai 
aeeuracg 




M jsicians anc] protiLctior personnel are listening to a tape master they ttave jysi recorded for Connoisseur Society. The record will be 
Flute Concertos of 18th Century Paris, CS 362. 

Hi-fi gimrrickry has no place in this listening session. Ttte closest possible facs mile of the live performance is reeded, and professional 
equipment is used for playback. (If the AR-3 loudspeakers look scarred, that is because they have served as recording monitors on many 
other occasions.) 

fllthouEh AR speakers are often employed in professional applications, they are designed primarily for natural reproduction of music in the 
home. Their prices range from $89 for an unfinished AR-2 to $225 for an AR-3 in walnut, cherry, or teak. A five-year guarantee covers 
parts, labor, and reimbursement of any freigfrt to and from the factory. 

Catalog and a list of flR dealers in your area on request. 

ACOUSTIC RESEaRCH, INC., ^4 Thiorncliiie Street, Cambridge 41, Massachusetts 
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The manual turntable 
that plays your records 
automatically... 
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AMIN 



IVII 



delivers the quality you associate with 
turntables that can only be played manually 



Wliatevci- difforoiiees there may be 
among manual tunitable^s, there arc 
certain design charactoristics all of 
them sliare which are coiL-ipicuousiy 
lacliing in automatic units. Examine 
any liigh quality turntable, and see. 

The turntable platter will be a ojie- 
piece, machined casting, 12 inches in 
diameter. It will be driven by either a 
4-pole induction motor or, in more 
costly units, by a hysteresis-synchron- 
ous motor — a Papst motor, in all prob- 
ability. And if tlie turntable has been 
made ready for use, it w^iU be equipped 
with a fine transcription arm. 

Now, examine the Benjamin Mlrac;ord, 
with these quality features in mind, 

TUK ^riRACORD TL1HNT.\I!LE. 

It is a heavy, one-piece, non-ferrous 
alloy casting, 12 inches in diameter, 
and machined to precise concentricity. 
Each turntable platter is individually 
balanced to assure smooth, even, un- 
wavering motion. You can see the 
weifrbts affixed to the underside to 
achieve equal distribution of mass. 

Tnt iMIH.VCOliD MOTOIiS. 

In calculating the driving force for a 
liiRh quality unit, careful consideration 
is fjiven to the torque of the motor with 
)-elation to the mass of the platter. The 
Miracord lOH uses the Papst motor, 
probably the finest hysteresis motor 
made, and the one most frequently used 
in high quality audio applications. For 
the Model 10, the makers of the Mira- 
cord.. dcsig-ned a special, high-torque, 
balanced 4-pole induction motor. 

Tni3 MIR;\CORD TOKE ARM. 

There is no reason why a high quality 
record playing unit should not bo com- 
plete with its own tone arm. The Ben- 
jamin Miracord is so designed. Its arm 



is mass-counterbalanced rather than 
spring loaded. It is suspended on needle 
bearings, and rotates hiterally on ball- 
bearing races. It is as sensitive and as 
responsive as a fine apothecary or 
chemists' scale. 

Because no springs are used, there is 
no change in stylus force whether one 
or ter. records are on the platter. The 
arm has virtually no tracking error, 
and no detcctible resonant peaks. Inter- 
cliangeable plug-iu heads are used 
which accept all standard cartridges. 

Quality and automation. 
Had the Miracord gone no further than 
turntable, motor and arm, it would 
have achieved distinction as a manual 
turntable. But, the greater need was 
for an instrument of turntable-caliber 
thfit would also provide automatic rec- 
ord-handling facilities. The need, in 
short, was for a mainial turntable 
that could be played automatically, 

C. G. McProud, noted audio authority, 
touched upon this in the February, 
issue of Audio Magazine: 

With the cvcr-decreaaing atijhis- force 
ri;(}uire!)ienifi of the newer jiickitp c(tr- 
tridfjes, it bccij/me^) more and more dif- 
ficult ... (.0 place the stylus on the 
atwrtinf! yroove of a record amoothiy 
and without pti^^iiliU daraage to cither 
■record or tilylus assembly. 

This is also true at the end of play with 
the arm constantly swinging in the 
eccentric run-oli' groove. Several turn- 
table and arm manufacturers are only 
now attempting to alleviate tiiese prob- 
lems with automatic 'start' and auM- 
matic 'lift-off' devices. Miracord recog- 
nized, anticipated and provided for 
tliesc needs in its original design. 



4 MODIiS OF OrER.\TION. 
The Benjamin Miracord plays single 
records manually, automatically or 
continuously, or up to 10 records, 
automatically— -handles all sizes at 16, 
3-3, 45 or 78rpm. PiiATIIEiiTOUClI push- 
buttons control all automatic modes. 

During actual play, the arm is com- 
pletely disengaged from the automatic 
mechanism. It responds freely and 
smoothly without resistance or drag. It 
can be lifted at any time and returned 
to its rest, or placed in another groove. 
The automatic 'lift-olf is not actuated 
until after the very end of play. 

The Benjamin Miracord is a modern, 
versatile instrument. It is elegantly 
styled and superbly engineered — de- 
signed to provide the caliber of per- 
formance demanded by modern high 
quality stereo systems, and to meet the 
growing need for precise record-handl- 
ing facilities. Whether you use it man- 
ually or automatically, you enjoy the 
same quality of performance you've al- 
ways associated with turntables that 
can only be played manually. 

Sec the Bcnjamin-Miracord at your 
high fidelity dealer. Model lOH with 
hysteresis motor is $Dy.50; Model 10 
with 4-pole induction motor, ?80.50. 
Prices do not include base or cartridge. 
For further information write to: 
Benjamin E I Oct r on ic Sound Corp. 
80 Swalm Street, Westbury, New York. 
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A Condenser-Microphone 



Mixer 



WILLIAM G. DILLEY^ 



A professional mixer for live recording, re-recording 
mixing, line amplification, and sound reinforcing 



WHEN MOBE THAN ONE MICROPHONE, 
or more than one signal input 
per eliaimel is employed during a 
recording' process, it is normally neces- 
sary to provide a mixer of some type to 
attain the desired balance between the 
iudividnal inputs. In the case of micro- 
phonos, the low level of signal output 
dictates considerable amplification in 
addition to the retjuirtjd mixing process. 
Commercial microphone mixers, there- 
fore, provide both functions : amplifica- 
tion and mixing. However, if it is de- 
sired to add a high-level signal source 
otlier than the microphone, the amplifica- 
tion of the microphone channels will be 
too great, and since the gain control 
is usually located after the first stage of 
amplification, severe overload will occur. 
It is for this reason, that mixers have 
separate inputs for low-level and high- 
It vol signals. An example of such a 
mixer is shown in Fig. 1. Each recording 
channel has a total of six inputs: four 
low-level microphone inputs and two 
high-level inputs. This is the standard 
type o£ configuration and the low-level 
gain is based on typical low -lev el out- 
puts from microphones such as the dy- 
namic and the ribbon. But what about 
the condenser microphone? And what 
about the re-recording process where all 
inputs may be of high-level origin ? 
Since the output of the condenser micro- 
phone is high in relation to that of the 
dynamic, it will cause overload when con- 
nected directly to the standard micro- 
phone mixer, and is usually attenuated by 
resistive padding prior to the mixer in- 



* 577 East Avury St., San Bernardino, 
Calif. 




Fig. 1. A standard mixer which accepts 
both low-jeve! and high-level signals. 



put. This will, of course, solve the gain 
]>roblem but requires the signal to un- 
dergo two critical low-level high-gain 
circuits : one in the preanip of the micro- 
phone itself and one in the (djmamie) 
mixer. Because the gain in the mixer is 
being controlled after a ''wide open" 
first stage, the sigual-to-iioisc ratio of 
the mixer is a function of the level of 
signal input and cannot be helped by the 
gain control in the event of low signal 
input. A gain control within the re- 
sistive padding between the microphone 
and the mixer, however, would increase 
the signul input and the signal-to-noise 
ratio. The major disadvantage to this 
approach is, again, the danger of over- 
load with higher level signals unless the 
pad is operated as an additional mixer 
control. It is obvious tliat a fi.\cd re- 
sistive padding must be a compromise 
between a low-level signal that would 
degrade the mike signal-to-noise ratio, 
and a high-level signal that would over- 
load the mixer input stage. In any event, 
this padding procedure is a corrective 
action to remedy an incompatability be- 
tween a microphone output and a mixer 
input. 

Design Considerations 

"While the standard approach of pad- 
ding condenser mike outputs for use 
with dynamic mike amplifiers is nor- 
mally satisfactory for most operations, 
it does require the use of separate am- 
pliSere (or additional positions) for 
high-level mixing. This, in turn, repre- 
sents additional expense to the user. 
From the foregoing, it would appear 
desii'able to take advantage of the higher 
output of the condenser microphone and 
obtain more flexibility from the mixer 
itself. This is easily accomplished by 
eliminating the first stage of the con- 
ventional amplifier and placing the gain 
control at the input. 

The mixer to be described was de- 
signed to provide the following: sUi: in- 
puts usable for either microphone or 
high-level ; ouipitts either stereo or 
mono, to two-track recorders; frequency 
ratponse flat from 20 to 20,000 cps (for 
use hi sound reenf orcing) . 

Determination of the required gain 
was based upon use of Newmann U-47 



(1) MIKE SISAPPED FOR JOOj OUTPUT IMPEOANCE 
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Fig. 2. Schemotic of two methods of con- 
necting microphones to preamps. 

microphones and an Ampex 354 stereo 
recorder. In order to prevent overload 
within the microphone preampliflerSj 
they were internally strapped for a 
source impedance of 200 ohms and 
terminated into a ISO-ohm winding of a 
mike-to-grid transformer (see Fig. 2), 
The required output of the mixer was 
determined to be one volt working into 
an impedance of 100k ohms. Distortion 
and signal-to-noisc ratio, of course,, 
should be equal to or better than com- 
parable commercial units. 

Circuit Details 

Tlie circuit (see Fig. 3) is a three- 
stage resistance- CO up led design with the 
first stage providing voltage amplifica- 
tion, the second stage providing mixing 
through plate coupling of the individual 
positions, and the third stage providing- 
a low-iinpedanee output with a cathode 
follower. 

Two separate channel outputs are pro- 
vided with a plate coupling .switch de- 
termining whether all inputs are mixed 
as one channel through two identical 
outputs, or three inputs of each channel 
are mixed separately to two different 
outputs. The first condition provides a- 
mono recording on two-track recorders, 
while the second condition provides a 
stereo recording. 

Large amounts of cathode feedback 
are employed for low distortion and uni- 
form frequency response. For uni- 
formity of gain and ease of coupling, 
separate plate and cathode resistors are- 
used in the second-stage mixers and sep- 
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NOW... A NORELCO 
« CONTINENTAL 




a FOR 

EVERY PURSE 
AND PURPOSE 




WHETHER YOUR PARTICULAR REQUIREMENTS IN A TAPE RECORDER ARE SIMPLE OR COMPLEX 
...WHETHER THEY REfLECT THE DEMANDS OF YOUR HOBBY OR YOUR PROFESSIOM,.. 
WHETHER THEY STRESS LISTENING OVER RECORDING OR VICE VEKSA, OR PROFESSIONAL 
QUALITY OVER PORTABILITY OR VICE VERSA, CHOOSING THE ONE RIGHT TAPC RECORDER 
FOR YOU HAS NOW BECOME AS SIMPLE AS A-B-C! FOR THERE ARE NOW FOUR 
NORELCO CONTINENTALS. ONE FOR EVERY PURSE. ONE FOR EVERY PURPOSE. 

ALL GUILD-CRAFTED BY PHILIPS OF THE NETHERLANDS. EACH PESICNEO TO PROVIDE 
ITS OWNER WITH THOSE FEATURES BEST SUITED TO HIS SPECIAL REQUIREMENTS -WHETHER ON 
VACATION/ ON LOCATION, IN THE HOME, STUDIO, OFFICE, CHURCH OR SCHOOL. 



COKTINENTAL 'lOO' (£L 3585) shown 
on top: transistorized, 7 lb., battery 
portable • records 2 fiours on 4" 
reel, from any source • plays back 
thru se I (-contained speaker as well 
as radio, TV or record player • re- 
sponse: 100-6000 CPS • tapes ittter- 
cfiangeabie with other 2-tr3:k 17a 
ips machines . constant-speed opera- 
tion • complete with dynamic micro- 
pbtrne. 

For o co/iv)ncjn£i eJcmonjf/oPion 



CODTINENTAL '200' (a 3541) shown 
bottom right: 4-tra:k stereo hosd 
output direct to external stereo pre- 
amp for portable high fidelity tape- 
deck applications • completely self- 
confained far 4-track mono record 
and playback > mixing facilities • 
lightweight, compact, rugged • dy- 
namic microphone. 



CONTIHENTftL '300' (EU 3542) sec- 
ond from top: 4-tr3ck stereo play- 
back (tape head output) • self-con- 
tained 4 'track mono re cord- play back 
- 3 speeds ■ dynamic microphone • 
ideal for schools, churches, recrea- 
tion centers, etc. • choice of audio- 
phi les seeking top quality at a sen- 
sible price. 



rfseJe fe&JUfei ond qyorJrfgi> vise* yuMf 
p^sQto dea/er * . . or wr^Je for brochure fo: 



/ifore/cor 



CONTINENTAL ■400' (EL 3536) bot- 
tom loft; 4-tr3ck sfereo and mono 
recording and playback » 3 speeds • 
completely self-contained, including 
dual recording and playback pream- 
plifiers, dual power amplifiers, two 
loudspeakers and stereo dynamic mi- 
crophone t frequency response-. SO 
to 18,000 CPS at 7Vi Ips • wow and 
flutter: less than .15% at IVz ips 
• signal-to-noise ratio; —48 db or 
better ■ cross-talk: -55 db. 



NORTff AMERICAN PHILIPS COMPANY, INC., High fideliiy Products Division. 230 DuHy Ave., Hieksville, L. I., M.Y. 



tH CANADA Ate TMftOtlOMOUf T*tt IttSf 0^ THE ITfrSC wOBLOi hPflLUIO CON:TINC«'*L '1 dwdww «» ■'tttL WKiU'i'- 
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Fig. 4. Schematic layout of amplifier-mixer board. 
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Fig, 5. Layout of amplifier-mixer board. 



Fig. 3. Schematic of condenser micro- 
phone mixer. 

aiate filtering is provided for tlie fii'st 
stagos. The coupling capacitor values 
are all high to permit good low-fre- 
QUBiicy response with miiiLmuni phase 
shift, and the plate circuit sivitoh is re- 
lay actuated to allow the switching to 
occur at the ttibc. This provision clinii- 
niites hum pick-up for high- Ere qiiency 



losses I'C.snlting' fi'oni lead lengths to and 
i'rom a manually operated switch. 

Layout 

The design lends it.'self well to termi- 
nal board construction ajjd the complete 
mLxer electronics (less power supply) 
can be obtained with only three terminal 
board circuits ; two for the amplifler- 
mixer section and one for the cathode 
follower tube. Each amplifier-mixer 



!ioard contains the circuit for one po- 
sition and varies Only with respect to 
whether it is on the right or the left 
side of the tabes (sec Fiff. 4). The lay- 
out Cor these terminal boards is illus- 
trated in Fiff. 5 and three each are re- 
quired of TBI and TB2 and one of TB3. 
A distinct advantag-e of this type of 
layout is that little chance of circuit 
performance deviations exists, irrespec- 
tive of who builds the circuit. 
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The quality and versatility 
of custom sound with the 
installation ease of com- 



ackage equipment ! 





GALAXY comtiinfltl^m 
Preampilller A; 



Introducing the Harman-Kardon Galaxy Series 



6 e ® d e d 




More power, more features, more sales po- j 
tentiaU Harman-Kardon has created a ! 
dramatic new concept in professional 
sound equipment — a modularized line with j 
performance, flexibility and value un- \ 
matched in its price range. For the first J 
time, you can offer amplifiers combining 
the quality and versatility of custom sound with the installa- 
tion ease of compact, packaged equipment. Now you can sell 
your customers sound that precisely fits their present needs, 
easily expands or modifies for future developments and never 
becomes obsolete. All this at attractive, competitive prices. 
Choice of 40, 75 and 150 watt amplifiers and power boosters. 
Also 8-channel mixer - preamplifier and a wide choice of 
easily installed preamp modules with multiple inputs for 
every type of program source — including some modules with 



OALAXY Pr c 11 mtHlfiw- Mixer 



facilities for precedence and compression 
operation. The first truly exciting devel- 
opment in decades, the Galaxy leads the 
way in the achievement of important new 
, techniques for the sale and installation of 
J custom sound. Get the full story; write for 
catalog: Desk B-IO, Coimnercial Sound 
Division, Harman-Kardon, Plainview, L. I., New York, 
,Jitst a feiv features found on the GALAXY Series: Remote 
control of level, AC power and standby operation; Monitor 
jack cs ivell as optional monitor speaker or VU meter; Con- 
stant voltage oittpiiis, both balanced and unbalanced; Bridg- 
ing connections ; Low Cut Filter, Speech Filters; nartb Mic 
Inputs; All ph((/-in accessories; Ro' 
sponse and distortion specs that sat- 
isfy the most stringent requirements. 



Built by Sound Men for Sound-Men 



harman 



kardon 




AUDIO 



OCTOBER, 1962 



SI 



www.americanradiohistorv.com 















































































— 












































































































1. 












1 
























































































































































































































i 












1 


























1 





FflEOUEiVCy IIV CVCLeS PER SECOND 





HAKMONIC DISIORTION AND NOISE- 


1000 cps 


























1 




















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































1 

































.6 .7 ,3 

OUTPUT - VOLTS 



i.O 



Fig. 6. Frequency 
response of mixer 
ot 1 volt. 



Fig. 7. Harmonic 
distortion for 
worst case. 



Construction 

To facilitate either poi'tabie or lack 
use if, was decided to use standard rack 
construction and, since the autljor al- 
residy had a separate regulated power 
supply that powers the unit shown in 
Fiff. 1, to make the mixer a separate unit. 

Upon completion of the terminal boanl 
construction and assembly, layout was 
effected on an a!uininu7u chassis measur- 
ing 3" X 17" X S". In order to keep down 
the over-all height of the unit, it was 
necessary to cut holes in the chassis to 
minijnize capacitor height. Each capaci- 
tor was anchored approximately half 
above, and half below the chassis top. 
After all chassis holes were cut, hard- 
ware attached, and heaters wired, the 
gain controls "w-cre installed and wired 
to the input jacks with shielded cable. 
The amplifier terminal boards were then 
installed, wired, and the coupling capaci- 
toi-s between the first two stages con- 
nected between the tube sockets. Next, 
the cathode follower terminal board was 
installed and wii-ed, followed by the in- 
sertion of the coupling capacitors be- 
tween the mixer output and the cathode 
follower. All B-plus and ground con- 
nections were then completed. The final 
layout, both front and bottom is shown 
in Fig. 13 and Fig. 14, Two items in the 
photos are assodafed with this particular 
unit only, and do uot show in the 



schematics : The three Ijlack cajMcitors 
shown in the bottom view are a part of 
thy power supply used, and a double 
throw plate sensitive relay is used to 
couple the plate circuits of the two 
cliannels and switch the indicator lights 
slicwn on the front panel. 

Inasmuch as the microphones are used 
in conjunction with more than one mixer, 
the uiike transformers are on the line 
rather tlian in the mixer, but ample space 
is available for installation of trans- 
foi'jners on the chassis in place of the 
present power supply (heater) com- 
ponents. The inputs are shorting type 
Iihone jaolis, the outputs are Cannon 
twu-terniinal connectors, and the power 
inputs are Cinch-Jones plugs. 

The front panel is a standard rack 
panel that is 5^4" ^ 19". ^'i'^ identifica- 
tion and marking done with decals. 

Performance 

Test performed with the completed 
mixer indicated the following : 

1, Frequency response flat to 20kc 
(see Fig. ii) 

Harmonic distortion (see Fig. 7) 
Hum and noise better than 76 dl) 
below one volt for 20 millivolts in- 
put to one position, 
4, Sensitivity 20 millivolts for one- 
volt output. 
Harmonic distortion was measured for 



2. 

3. 



the worst ease ; that of one output only, 
and will be le.ss when more than one 
input is used. The sensitivity was also 
measured with only one input (in the 
stereo position) and mth three inputs, 
the sensitivity per input for 1 volt out- 
put would be G.6 mv. A single lO-mv 
input (stereo position) gives an output 
of 0.5 volt at less than 0.1 per cent har- 
monic distortion and noise. 

Both distortion and noise were of 
such low magnitude that difficulty was 
experienced in measuring them and the 
curve is show^n, not to provoke discussion 
relative to the measuring equipment or 
procedures, but to indicate only that the 
values are low. 




Fig, 8. Schematic of less expensive and 
more compact unit. 

Circuit Variotions 

For those who may like to construct a 
cheaper and more compact unit, an al- 
ternate CLi'Cuit is given in Fig, 8, This 
circuit (only one channel shown) is es- 
sentially the same electronically, but 
omits a number of components in the 
original circuit by making the power 
supply decoupling and mixer plates com- 
mon. Making the B-plus supply common 
to all first stages eliminates five capaci- 
tors and five resistors, and using com- 
mon plate resistors in the mixer stage 
eliminates five more resistors. This cir- 
cuit also implies the elimination of any 
oil-filled capacitors, the 40-fif decoupling 
capacitor is intended to be an elec- 
trolytic. 

For those who should decide that they 
might go a step farther with the elimina- 
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this would be the finest speaker system of them alt-H 




the three-way system with two 12" speakers— plus! 



From the first momeni of its appearance, tine Ciassic Marl< ii 
won instant and unanimous acclaim as the most exciting 
new instrument in the world of music reproduction. Its 
range, its presence, its spaciousness and dimension are 
trufy outstanding, even when compared with the so-calied 
"world's bests." Its reputation, however, posed this immedi- 
ate challenge: Couid University now create a spea[<er sys- 
tem with the essential qualities of the Mark II, but in a 
more compact size , . . and at a more moderate price? Could 
University now bring the pleasure of uncompromising big 
system high fidelity to a broader range of music lovers? 

The challenge has been answered with the new Classic 
Dual-12, created by a totally new approach to the design 



of speaker systems. Instead of the conventional 3-speaker 
arrangement. University's DuaI-12 incorporates two 12" 
speakers. plus the Sphericon Super Tweeter! One 12" 
speaker is a woofer specifically designed for optimum re- 
production of the ultra-low frequencies (down to 25 cps); 
the other, a woofer/mid-range, reinforces the wooferj re- 
moves the peaks and valleys thai cause harsh, strident 
sounds in ordinary systems and provides flawless mid-range 
performance. The renowned Sphericon is included to as- 
sure silky, transparent highs soaring effortlessly up to 
40,000 cps! Power Requirements: 10 watts. Size: 23V4"x 
3iy<i"x15V2". Oiled walnut finish. $229.95 Hear it at your 
hi-fi dealer, or write; Desk R-10, 




UNIVERSITY 

LOUDSPEAKERS 

80 SOUTH KENSICO AVE., WHITE PLAINS, N.Y. 
A DSvfsior of Ling-Teinco-Voughl, Inc. 
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Fig. 10. SchemaHc of power supply. 




Fig. 1 1. A filler circuit using standard components. 




Fig. 12. More economical and conventional power supply. 



tiou oi: ecmponenta by making the cath- 
ode I'esistors of t]ie mixers eommon, a 
word of caution ; the starved operation 
of the mixer stage makes the circuit 
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critical and normal tube differences will 
g'ivc marked difference iu gain, and dis- 
tortion ivitl he on the order o£ 10 per 
cent. 



The iari^e values of coupling capaci- 
tors an- not necessary to obtain the re- 
quired frequency respon.se (used only 
to niini)ni/5(; pliasc shift at the lower fre- 
queneit's) and standard coupling values 
may, of course, bo substituted. Some low- 
frequency );nstability was encountered 
(at approximately o cps) with this cir- 
cuit when coupled with an integral 
power supply, and the coupling capaei- 
tors were, therefore, cJianged to 0,22 uf. 
The re.sponsc, however, still j'eujnins flat 
below 20 cpn. 

Power Supply 

Since the regulated power supply used 
for the initial unit was designed to 
provide up to 150 ma, and would bo 
uneconomical for this application, no 
details will be given. Another complete 
mi.Ycr using fbc eireuit of Fij- S was con- 
structed by the author. This unit eon- 
tains an integral power supply, in the 
same si/e chassis as the original, with 
room to spare (sL'e Fie/ 9). The circuit 
of the power supply is given in Fitj. 10. 
High voltage is provided by a full- 
wave silicon diode eireuit, through a 
time delay eireuit, that allows approxi- 
mately 40 seconds prior to eilosing the 
main B-plus relay. This delay eliminates 
the initial voltage surge prior to tube 
heater warm-up and in addition to pro- 
viding increased component life allows 
the use of smaller sized capacitors in the 
front stages of the amplifier. A.e. voltage 
from the 5 -volt wijiding supplies the 
pilot lamp and the heater of the time 
delay triode. A full-wave bridge circuit 
provides d.e. voltage for all tube heaters 
and the mixer plate-eoupHng relay. The 
delay in the B-plus circuit is determined 
by the time constant of tlie R-C network 
(1..5-meg resistor and 20-uf capacitor) 
and the bias setting of the (J JO. The op- 
timum setting of the bias would be that 
\'oltage that would require a minimum 
cjl' plate curi'cnt increase after, or sub- 
sequent to, the energizing of the plat.e- 
.wnsitive relay. In this specific ease a 
bias of approximately 5 volts was em- 
ployed. A suggested procedure for ad- 
justing the time-delay circuit is as fol- 
lows : turn unit on and allow it to ivarni- 
np for at least two minutes with cathode 
pot adjusted for tube cut-off on 6J6. 
After voltage has stabilized at the grid, 
slowly decrease bias by adjusting the 
potentiometer until the relay activates. 
This procedui'c will insure that the ca- 
pacitor is fully charged and that the tube 
is fully conducting thereby ensuring a 
minimum flow through the plate circuit. 
If the delay time is other tJian that de- 
sired, different times may be obtained by 
simply changing the bias and /or chang- 
ing the R-C time constant. 

Two non-standard components were 
used in this power supply: the power 
transformer and the choke. It is for this 
{Continued on page 101) 
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When a very small boy has his hair cut, the clippers make 
a harsh buzz— a nervous, exciting sound. Yet the same ma- 
chine gives off only 6 dull hum when it's used on a man. 

The unfortunate part is tfiat once you've heard the dull 
hum, you never get to hear that exciting buzz again. No 
matter what. Even Audiotape can't record it. 

Audiotape can (and does) take care of everything else 
that adds to listening enjoyment. It gives you charity and 
range, freedom from noise and distortion and unequaled 
uniformity, reel after reel. All you liave to supply is the point 
of view. Audiotape does the rest, and does it superbly. 



Whether you're taping a barbershop quartet or a hun- 
dred-voice choir, there's an Audiotape exactly suited to 
your needs. From Audio Devices, for 25 years a leader in 
the manufacture of sound recording media— Audiodiscs* 
Audiofilm* and . . . 





"/f speaks for itself" 



AUDIO DEVICES INC., W Madison Ave,. New Voit; 21, N.V. 
Offices in Los Angeles • Cliica£0 • Wastiinglon. D. C. 
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TAPE GUIDE 

{from page 28) 

to compensate for this. Or if the head 
provides more than the theoretical amount 
of response at the very low frequencies, 
as some heiids do, the playbiicli b.-iss boost 
must be decreased to this extent. 

With respect to recording^ the NAB 
standard provides simply tluit record 
equalization shall be such as to satisfy 
the NAB requiremejit with respect to over- 
all response, which ia as follows : H espouse 
has to be flat within ± 1 db between 100 
and 7500 eps; below 100 and above 7500 
eps, response may drop more than 1 db, 
provided that it is down no more than 4 db 
at 50 eps and at 15,000 eps. 

Accommodctting a Ceramic Cartridge 

Q. At ike present time I v.se a ceramic 
cartridge and allhough J plan to huy a 
magnetic cartridge in the future I do not 
feel I can afford one now. The hipnt to 
my tape recorder is desif/ned for a mug- 
netio cartridge and tJiercforc there w a 
mismatch . I have wacd a pi network with 
resistors and capacitors to loiver the volt- 
age and to "Jcill" the heavy treble tuhiuh is 
predominant in this cartridge. This tvorhs 
hyt I do not feel that it i.s entirely sati.i- 
factory. Do yon hnois of a vjay that I 
could match this cartridge Kith my input 
cireiiit? 

A, It appears that you have two basic 
problems: (1) You need to convert the out- 
put of your ceramic cartridge so that the 
cartridge simulates a velocity device by 
Ijroducing increasing output with rising 
frequency; (2) you need to reduce the 
output level of your cartridge so that it 
is on the order of a few millivoltSj instead 
of 1 volt or so, in order to avoid over- 
loading the preamp of your tape recorder, 
ivhich is designed to work with the small 
signal presented by a magnetic cartridge. 

To convert the ceramic cartridge into a 
\'elocity device, 3'Ou have two choices: 

1. You can put a small capacitor in 
series with the hot lead to the cartridge. 
Tills capacitor in series with the load 
presented by the preamp acts as a higii- 
pass iilter, ivhich takes car a of problem 
no. 1. The smaller the capacitor, the smaller 
will be the output signal, wliich taltes 
care of problem no. 2. Values of 50 to 
200 pf are typicallj' used. The proper 
value, which you can determine througli 
experimentation, is the smallest capacitor 
which give.s you sufficient volume. The 
trouble with this technique^ however, is 
that it usnally leads to treble exaggeration. 
This is caused by the built-in resonance 
in the treble range that generally charac- 
terizes piezoelectrie cartridges. The treble 
accentuation is required for correct fre- 
quency response when the cartridge is used 
as an amplitude device. It is a nuisance 
when the cartridge is used as a velocity 
device. 

2. You can load the cartridge with a 
small resistor wired directly across the 
output leads and located within the phono 
arm siiell. Tiie pipzoeleetric cartridge ia 
essentially a capacitance, with typical 
values lying between 300 and 600 pf, al- 
though soQietimes going up to 1000 pf or 
possibly more. This capacitance in series 
with the small load resistor acts as a high- 
pa.ss filter. The smaller the resistor, tlie 
iiigiier is the frequency through which re- 
sponse continues to rise. Oji the other handj 
you don't want response to rise throughout 
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the audio range^ because of the treble ac- 
centuation previously mentioned. To offset 
the treble hump, you want the rising out- 
put characteristic to taper off around 5000 
eps or so. This can be accomplished by 
using a load lesistor that is small but not 
too small. The proper value, assuming a 
cartridge Capacitance of about 500 pf, 
tends to be in the general vicinity of 51k. 
The larger the value of the resistor, the 
greater will be the reduction in treble 
response. 

"Under the second method, you still face 
the problem of keeping the output of the 
cartridge suitably small so that it will 
not overload the preamp of the tape re- 
corder. This can be easily accomplished 
by making a voltage divider out of the 
load resistor. As a rough guess, about one- 
tenth of the cartridge's output, after con- 
version to a velocity device, should be fed 
into the preamp. Por e?;ample, if the load 
resistance should be ■t7k, this could con- 
sist of a 421; resistor in series with a 5.11< 
resistor, -ivith the 5.1k resistor going to 
ground. Output would then be taken be- 
tweeu ground and the top of the G.Ik re- 
sistor, if you use '/i-watt resistorSj you can 
Ijnd room to place the load resistors within 
the cartridge shell. 

Tape Curl 

Q, I have a collection of 4-lracli stereo 
tape recordings. One of them, after the 
recording was played .lome fifteen iimes, 
does the following; The tape jams against 
the pressure pad and then slides lower and 
approximately one track-width down on the 
head, reproducing the lower irach with 
.lome reproduction in the upper track. 
This, I find, is caused l>y the upper edge of 
ilie tape being stretched and therefore the 
tape is pulled tight only across its lower 
}ialf. This tape winds very poorhj. Could 
this he shrinjouge? My SO other tapes, all 
kept in the same place wider tlie same con- 
ditions, are fine. Can you offer any ex- 
planation or remedy for this? 

A. The condition you describe is known 
as curling. It is probably duo to faulty 
slitting on the part of the tape ni;inu- 
f.acturer. There is nothing you ea7i do about 
it. I suggest that you contact the company 
that made the tape recording. Chances are 
that your tape will bo replaced. 

Tape Playback Equalization 

Q. Can you please .SJipply me with a dia- 
gram of a circuit thai u>iU produce NAB 
tape piayhack equalization, preferably a 
negative feedback circuit. I would also 
appreciate an explanation, of how such a 
circuit vjorks. 

A, Figure 1 shows the circuit you ask for. 
At very low frequencies (below 30 eps), 
virtually no negative feedback exists be- 
tM-een the plate of and tine cathode of 
I'l, because there is about B301; resistance 
{H, plus Jii) between these points; li; is 
virtually unbypassed by Cj (0.005 [if 'i be- 
cau.se .at the very low frequencies the im- 
pedance of C, is much greater than (he 
value of li, (fiSOk). But the impedance 
of C, becomes equal to li^ at approximately 
50 cp.'?, so that feedback begins to increase 
appreciably at this frequency due to the 
bypassing action of C,. Response is down 
" db at (50 eps due to increased feedback. 
As frequency rises, the impedance of d 
becomes proportionately less, resulting in 
greater feedback and further reduction in 
response. Howei'er, the fall in response 
due to the bypassing action of C, cannot 
go on forever, because R, and R, arc also 
in the feedback circuit, preventing the 
feedback voltage from dropping to zero. 
The i.Dipedaiice of C, becomes equal to 



; 50-77 5-0 i,' 




Fig. 1. Schematic of tape-head preamp 
providing NAB equalization. 



that of III plus It, (about lOlt) at approxi- 
mately 3180 eps, so that response is within 
3 db of its lower limit at 3180 eps. In sum, 
looking at the response characteristic from 
the viewpoint of a rise with declining fre- 
quenc}' (which is the same thing as a de- 
cline with rising frequency), we have a 
curve that is 3 db up at 3180 eps, con- 
tinues to rise as frcfpiency drops, and at 
50 eps comes within 3 db of maximum re- 
sponse. This is the >TAR tape playback 
curve. 

Changing Tape Heads 

Q. The following question has perplexed 
me for some time and since I have no test 
equipment, I have not been able to find 
the ans^ucr myself. The question arises from 
the following situation; A tape recorder 
that I wish to buy is sujiplied only with 
Yi-track record and playback. Due to the 
fact that I wish to use the machine for 
high-quality mastering work, I loould pre- 
fer to have \<2-track stereo instead of the 
^A-track stereo. The question is this; 
If^ould I he apt to Itave an impedance mis- 
mateh if I were to remove the original 
heads (one low-impedancc and one high- 
impedance playback} and replace them 
with ^/^-track (stereo) heads. I am not too 
concerned about the erase head since I 
generally use fresh tape and also have a 
bulk eraser. If it will help you, the machine 
is tlie * ** 

A. First I want to express my surprise 
that you are not able to buy the • * » * with 
y^-traek heads. My understanding has been 
th.at you could get this machine, at least 
until fairly recently, with either |i-track 
or J/i-track heads. 

Yes, you do run into impedance problems 
when you change beads, unless yon substi- 
tute heads of the same type, except for 
track width, made by the same manufac- 
turer. 

In playback, it is likely that tbe fre- 
quency at which treble response starts to 
drop rapidly will change as the result of 
cable .and other stray capacitance across 
the head. The head inductance is a de- 
termining factor for the frequency at which 
this dro]i coiinnences : The higher the in- 
diicfanec, the lower the frequency. Since 
you already have a high -impedance play- 
back head, it is unlikely that the new head 
will appreciably reduce the point at which 
frequency begins to fall. On the other 
hand, prior to the treble drop there is 
more or less of a treble peak. This peak 
is sometimes used by the tape recorder 
manufacturer to compensate for losses at 
the e:itrenie high end of the audible r.ange: 
accordingly, the fall-off occurs beyond the 
audible range. Use of a different head 
(Coniimied on page JO.'!} 
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"The ONLY Professional Tape Recorder for Me," 
says GJL ST RATION, well known TV Sportscaster. 

"You'll see what I mean when you try the 
FULLY PROFESSIONAL ROBERTS 192." 




ONLY THE 
ROBERTS 



19^ 



PROFESSIONAL Monophonic Tape Recorder 



gives you. , .Fulltrack or Hafftrack+HI/Lo impedance input switching * 8/600 Ohm Balanced Output 

ir Self ContSined Speaker Frequency Besponse: 40 to 15,000 cps at JVz ips, ± 2db; 40 to 9500 ops at 3% ips, ± 3db. 
^ Signal to Noise Ratio: 50 db below recorded "0" level, Tape Speeds; 7^^*' or SVt" per second, Wow and Flutter: Less thai^ 
0.13% RMS. ^ Heads: Inline record/playback head in shielded housing; full track or track avfiil^ble. ^ Motor and Drli^e; Pre- 
cision balanced hysteresis-synchronous motor, to speed stabilized ffywfieel/capstan tape drive. Amplifier: Professional terminal 
board wiring used; oast front panel; 6 watts undlstorted output. Equalization: Amplifier record and playback equalization based 
Oh broadcast (NAB) standards, Inputs and Outputs: Jacks provided for low level, high impedance microphone input; high level 
input; auKiliary speaker or line output; input/output jacks for connecting directly to either or both channels, if Index Counter: 
Accurate, three digit type, ir V, U. Meter: Ulummated. calibrated —10 to +3db, Operating Position : Vertical or horizontal. -Ar Reel 
Slie; 7" msKinium (up to 2400" of tape). -J^ Dimensions and Weight; 15^^" X 14 Vi" X 9'A" overall 28 lbs. ir Interlocking Controls: 
Prevent accidental erasure of recorded tapes; instantaneous start and split second acceleration. Pause Lever: Permits Instant 
stops during recording, simplifies editing and facilitates stilting volume level before recording. ^ Power Requirenients: 95 to 120 
voits. 60 cycles. 50 W. 

lOVa" Reel Adaptor Now Available— $49.50 




ROBERTS KLKCTRONICS, INC. 

5920 BOWCROFT AVENUE. LOS AMGELES 16, CALIFORNIA 

MFRS. OF ROBERTS SONiC-THESlA, MEOICAL EQUIPMENT, STEREO HEAD PHONES, 
NEGATIVE ION GEMERATORS, AUDIO EQUIPMENT AND MAGNETIC RECORDING TAPE 



ROBERTS ELECTRONICS, INC., Dopu a.?.c 
5920 Bowcroft Ave., Los Angeles 16, Calif. 
Please send me: 

□ Roberts Stereo Tape Instruction Manual 
containing stereo and monaural applications, 
I enclose 25? (cash, stamps) for postage and 
handling, 

□ The name of my nearest dealer. 

Name 

Address . 

City 



_ State _ 
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Accent on Beauty 

JOSEPH E. PETROVEC 

High-fidelity components integrate easily into attractive set- 
tings because of their relatively small size and flexibility. 



THE STEREO SYSTEM On this montll's 
cover boasts a number of featiiros 
a.nd soItrs some comuioiily encoun- 
tered pro)Dlem3 wliieli are worthy of de- 
tailed description. For one thing, visual 
])oauty was platied on a par with, the de- 
sire for optimum sound, which is ideally 
suited to a multi- component system be- 
cause of the inherent flexibility. The 
components which make up this system 
and the wall unit into which most of 
them are placed act, literally, as the focal 
point of a contemporary living room in 
the Plusliing-, New York, apartment of 
automotive inagaKiue editor Melvin F, 
Jaeolow. 

E.tcept for a request by Mr, Jaeolow 
that he retain the James B, Lansing- 
34001 speaker system which had formed 
the basis of the ownei-'s monopbonic sys- 
tem, audio consultant Alexander Rosner 
of Forest Hills, New York, was given 
free rein to choose those components 
which he felt would add up to listening 
of the highest order. His choices were a 
^larantz Model S amplifier and Model 



7C preamplifier, a Fairehild 412 turn- 
table, SMK touearm and Neumann DST 
62 cartridge, a Citation IIIX FM- 
stereo tuner and, at Mr. .Jacolow's I'c- 
quest, a second JBL 34001. 

While the choice of these speaker sys- 
tems repi'csented an advantage in that 
their extreme efficiency- — very close to 
S per cent — permitted the use of a 
quality amplifier rated at just 35 wytts 
per channel, it made difiicult tlie quest 
for high-frequency units which would 
complement the excellent low- and mid- 
lange porforraauce of the fjansings. 

After considerable experimenting witli 
i-arious twc;etei-s, including a pair of 
custom made units (all of which failed 
to fill the bill duo to the efficiency pi'ob- 
leia), it was decided to supplement the 
Lansings with a pair of lonovac DuK-15 
high -frequency units designed to op- 
crate from 3500 to 30,000 cps, 

"When music in the upper range of the 
sound spectrum was found to be some- 
what subdued in relation to the lows and 
mid -ranges, even with the DuIC-15 con- 



trols at maximum level, a stepped T-pad 
attenuator was connected in each pair of 
loads to the JBL low- and mid-range 
speakers. Decreasing the l,f. signal by 6 
db gave an efieetive increase of 6 dh 
in the highs, thus giving the desired bal- 
ance; of lows, middles, and higlis, yet 
kept power reqiiireiaents well within the 
capacity of the amplifier — even at sound 
levels far ;ihove normal. 

Because he is an apartment dweller, 
Mr. Jaeolow thought that be would like 
to have some means of enjoying his 
music at hours when normal listening 
\olume would probably upset his good 
neiglihor policy. The choice liere was a 
pair of Beyer stereo earphones, incor- 
porated into the system rather flexibly. 

A panel was made up which would 
perform testing functions and supply 
receptacles of the proper termination by 
which the phones could be plugged into 
the system. Each component in the sys- 
tem leads into tlie panel by means of a 
terminal hoard accessible from below. 
Thus it is possible to determine average 
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Fig, 1 , Block diagram of Jaeolow system. 
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for 
the 

discriminating 
listener... 




TR-9aiid TF-3 shelf syscems are for tliose who seek 
fine styling, rcahstic sound reproduction . . . and out- 
standing value. When you contemplate the purchase 
of <i loudspeaker system, be sure to see and hear these 
outstanding products; your choice of either will me.m 
fine listening for years to come. To fit your decor, 
choose fcom decorator or contemporary styling . . . un- 
finished hardwood models, too — ready for custom fin- 
ishing or installing. Available at all good audio dealers. 

TF-3 Contemporary Oiled Wainul Cabinetry 




TF-3 Decorator Cherry or Walnut Cabinetry 




4-speaker 3-way system. Covers tlie full frequency range with a full siie 
Fle^alr' woofer in Baas-Superflex* enclosure, two col oration -free mid- 
range units, and the sensational Sono-Dome* Ultra-Trteeter. Choice of 
oiled walnut, decorator cherry or walnut, or unfinished gum hardwocd 
cabinetry. 13^" )t 23Ji' x 1 1 

Decorator $(09.50, Contemporary Walnut $99.50, Ur>finished ST9.50 



3-Speaker 3-way Slim-Shelf System. Also uses a full siie Flexair woofer 
for distortion free bass response, plus a large midrange speaker and 
Sono-Dome Ultra-Tweeter for extended highs. Available in Oiled Walnut 
cabinetry with harmonijina two-toned custom grille fabric. 13%'K23%')(5>i'. 

In Oiled Walnut $69.50 



TR-9 Contemporary Oiled Walnut Cabinetry 



en^en 



MANUFACTURING COMPANY 



Dirision of THE MUTER COMPANy 



6601 South Laramie Avenue . Chicago 38, Illinois 

In Canada; Radic Sp^fiKers cf Canada, Ltd., TorortEo 

•T. M. 
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Fig. 2. View of system revealing ampli- 
fier. Notice flavored position of tuner atop 
bar cabinet. Another point of interest is 
the antique-glass doors on the amplifier 
cabinet which glow at night because of 
the lighted tubes behind them, 

power output, separation of any stereo 
input source, and amplifier and pream- 
plifier malfunction. As all component 
a.c. lines plug into separate, and hidden, 
receptacles which, in turn, plug into the 
preamplifier a.c. receptacles, removal 
of any component can be accomplished 
by disconnecting- it from the panel and 
its a,c. receptacle without upsetting 
much of the carefully hidden wiring. 
Two illuminated YV meters are aeti- 



Fig. 3. The Jacolows listen separately— to- 
gether. Note convenient height of turn- 
table. Also observe panel below the pre- 
□ mp with meters and headphone jacks. 

vated by a switch, as are the stereo 
phones. A side-panel switch may be used 
to defeat a built-in Bauer circuit when 
stereo headphone output is desired. The 
"headphone-speakers-headplionc" switch 
is basically a convenience item. Should 
a listener put on the headphones with 
channels reversed, he can correct at the 
panel rather than reverse the phones or 
use the preamplifier rei'ersal control. 

Transformers were originally built 
into the panel so that meter sensitivity, 
suflicient for indications at moderate 
sound level, might be increased for use 




Fig. 4. Receptacle behind sofa Is normally 
hidden by drapes. 

with the extremely sufficient JBL's. The 
transformers were found to introduce 
distortion and were discarded. The addi- 
tion of the T-pad attenuators, however, 
perfornis a secondary function in that 
they make possible moderate level read- 
ings with tiie Lansings. 

Additional phone lines hidden under 
the carpeting and terminating at a re- 
ceptacle behind the sofa permit use of 
the phones at the room's optimum listen- 
{Contim<ed on page 98) 




Fig. 5. Schematic of the Jacolow speaker switching panel. 
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SOUNDTALK 

. . .from the ivorld's most experienced manufacturer of recording tapes 




Let's face it. 



4-track stereo does challenge tape quality! 



SCOTCH'" BRAND RECORDING TAPES MEET 
THE CHALLENGE WITH OXIDE "POWER," 
HIGH DIMENSIONAL UNIFORMITY! 

New 4-track slcreo, wiili dramatic improvenienls 
in sound reprociuotion atifl Uipe economy, puis 
tape (juality to tlie test — makes the oxccpiional 
quality of ''Scotch" ju!a«d Recording Tapes more 
important thati ever. For example . . . 

Narrow, quarter-wuitli tracks mean that oxides 
must ivork harder, and the high -potency oxides 
in ''Scotch" Recording Tapes do jnst that' — per- 
mit thiinier, more flexible coatinf^s that make 
inliinatc head-to-tape contact a certainly. 

Wilh 4-track equipment, tiny variations in (ape 
thickness (utnioliced in previou.s recording sys- 
tems) may be magnified into level variations, 
distortion, other sound failures. "Sccyrcn" Re- 
cording Tapes meet this demand with microscopic 
precision of both coating and hacking thickness 



"SCOTCH ' AMO THt PLAI& DtSI^^J AHt RESiSTfRED rSAQEMARKS OF 
MINNESOTA MlHIN«l Q MAN U FAC TliSI HC Co., St. FA[3L 6, WIKK. 
t>.fQR1: ^1 PAFi^L AVE,. KiVi yOI^^. CANADA.- LOn&ON, 4>NTARJ0. $ 1^4S. ?M C4>. 



— assure identical full-frequency response with 
wiilc dynamic range inch after inch, reel afier 
reel. Width, too, is held to a close tolerance to 
assure proper track alignment. And exclusive 
Sihcone lubrication provides lifetime protection 
ajjainst ■ivcar for delicate 4-track heads. To make 
the most of 4-track stereo (two- and full-track 
recording, too), insist on the tape thal'.s the 

performance standard 
of (he reconling indns- 
try . . .''ScoTCtt" BHAKD. 

Free; Send for Sound 
Talk Bulletin No. 19- 

"Handling and storage of 
Magnetic Tape." Foryour 
copy, write Magnetic 
Products Division, Dept. 
MCT.32, 3M Company, 
St. Paul 6, Minnesota. 




magnEtic Prodacts Divisinn 



3m 
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Transistor Output-Stage 

Response 

GEORGE FLETCHER COOPER 
An analysis of the trap inherent in very low-impedance drive of transistor output stages 



Is TiiE May issmo of Audio I attemptMi 
to give a survoy «f all the transistor 
amplifiers giving- u fair amount of 
pOTver and reasonable quality which is 
eommcrcjally available. Just what is 
meant by fair power and reasonable 
quality I left to the manufacturers, in 
the sense that if they chose 1 pel' (^ent 
distortion rather than 0.5 per cent that 
was still in the quality elass rather than 
the public address class, for which 5.0 
per cent is normal. One more amplifier 
was seen at the London Audio Fair, but 
the makers sent ma a circuit diagram 
without any values on it, so it is in cold 
storage for the moment, 

A,s I say, these were the amplifiers 
you can buy. This was not g-ood enough 
for one reader, Mr. W. Barry Clark of 
Kitchener, Ontario, who has written to 
point out that 1 made no mention of the 
principle of very low-impedance drive 
of an output stage using standard alloy 
transistors. The technique, says Mv. 
Clark quoting a reference to an EIA/ 
IRE meeting, "lies in the use of a 
sijnple trifilar transformer to unity- 
eonple a common collector driver to the 
bases of the two output transistors. 
Even the most conservative design of 
tliis transformer results in one weighing 
a few ounces and easily hand-made or 
manufactured. The resulting cut-of£ fre- 
quency is many times the beta eut-ofif 
frequency," 

I did not mention this circuit because 
no one is using it, or if they are, they 
have not told me. It is, however, a rathei' 
interesting circuit because to my mind 
it contains a trap, and when I was 
tempted by it a couple of years back 
I decided it would not work. Readers 
should understand that editors are very 
nice chaps, which is British for warm 
and lovely people, and I myself never 
get married without having an editor 
along. They do have a rather unfor- 
tunate belief, however, that everything 
will go right in the end. For this reason 
they like to print articles about circuits 
that work, which only need inventing 
once, while those that don't work are 
swept under the carpet to be invented 
and reinvented over and over again. 
This is where engineers waste their time. 




Fig. 1 . A transistor equivalent circuit for 
use in the octaves around cut-off. 

Wo need to hear more about circuits that 
do not work and, perhaps, all about 
those that do. 

The problem of drive impedance for 
a transistor output stage is one of the 
key problems in amplifier design and in 
fact we must consider it from two as- 
pects, distortion and frequency response. 
Distortion is said to be least if a low 
source iinpedance is used, but 1 should 
like to discuss this in some detail at a 
future time. Immediately we have this 
matter of frequency response, which has 
some extremely important implications 
well beyond the basic question raised by 
Mr. Clark. 

We need to go back to first principles 
to see what is happening, and first prin- 
ciples mean that we must think In terms 
of the common-base circuit. We consider 
a p-n-p transistor with a positive bias 
applied to the emitter and a negative 
supply connected to the colleetor. The 
inain parts of the emitter, base, and col- 
lector regions are virtually fie Id -free, 
with the voltage drops appearing across 
the barrier layers, the depletion layers. 

As you know, when the emitter bias 
is increa.sed slightly some additional 
holes are injected into the base at the 
edge of the deplelion layer. Since there 
is a small field in the base these holes 




Fig. 2. The input circuit is the vital part in 
considering a grounded-emitter stage. 



drift towards the eolleetor-base barrier 
as they diffuse and when they reach the 
collector-base barrier they are swept out 
to the collector. The result of all this is 
that there is a time lag between the ap- 
pearance of holes at the emitter side of 
the base and their movement through the 
collector barrier, 

A second effect is the charge storage 
effect. The eapacitances across the bar- 
rier layers must be charged through the 
electrode resistances, so that there is the 
characteristic exponential rise of current 
when the voltage is given a small step. 
We can draw a first-order equivalent cir- 
cuit in the form shown in Fig. 1. 

At low frequencies we can foiget the 
capacitances and we drive in a current, 
If,, to the base in order to produce a cur- 
rent, 7(, at the emitter and a current of 
«7p at the collector. The gain of the 
stage alj(l-a)l^ = a/(l-a) we call ?>. 
The input impedance is easily seen to be 
given by the fact that for the input cur- 
rent of {1 ~ ti) we get a drop of 
{l~<j.)Igr\ across r'^ and I^r,. across rg, 
so that 

iii.= [r, ^-(i-a)'-'J/(i"«) = 

I do not propose to go into the analy- 
sis in any detail Ijecause it can be found 
in the literature. AVhat we want can be 
treated rather simply by means of the 
c<>mmon-emitter equivalent circuit in. 
Fi(/. 2. This is a general circuit as far 
as the generator is concerned, for we can 
make Eg zero and work \\'itli a voltage 
source or make very large, the con- 
dition we should have with a current 
source. 

The key to the frequency response is 
the time-constant of the input capac- 
itance-resistance network. If in the ar- 
rangement of Fiff. 1 we neglect r\, and 
remember that in the grounded-base ar- 
rangement we always talk of injecting 
current at the emitter, we can see tliat 
the essential frequency is fixed by 
and fg and is the characteristic fre- 
quency given by the equation 

(aX^Tf = 1 

At any frequency the effective euwcnt 
gain, in grounded-base, is 

a-a„/(i+j(o/(u„) 
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FAIRCHILD makes the Big Bitference 
in Recording and Broadcast Sound 



The FAIRCHILD 661 
AUTO-TEN 



® 



...A NEW REVOLUTIONARY 
AUTOMATIC ATTENUATOR' 

Tfie new Fairchifd Model 
- 661 AUTO-TEN now be- 

comes your "third hand" 
for complex mixing and 
level control problems. 
This completely transis- 
torized automatic attenu- 
ator can perform level 
control functions many 
times faster than the 
speed of the human hand. 
The attack time of 40 
milliseconds and the variable release time of 
from .3 seconds to 7 seconds assures greater 
flexibility, accuracy, and reliability. The Fairchild 
661 handles impedances from 150 to 47,000 ohms 
without distortion or frequency discrimination 
and can automatically attenuate up to 60 db. 
The Fairchild 6S1 is the ultimate solution to: 
• Noise reduction in film recording and muUi- 
trach tape playback • l^aintaining silence in LP 
spirals • Automation of broadcast channels • 
Improvement of separation in studios • Mini- 
mizing feedback in PA systems. 

Fairchild 661 AUTO-TEN $125.00 

•PolenJ Pending. 




Are Your Station Turntables 
Ready for Stereo Broadcasting? 




THE ANSWER IS YES ;f you're using the new 
FoJrchMd 750 1 &" belr-cJriven playbcick turn- 
table. The only turntable designed for stereo 
broadco sting! Write today for complete tech- 
nical specrficotions on this remarkable new 
turntable. Price: $4fi5.0a 

Fairchild 752 Cabinet $110.00 



ANNOUNCING THE NEW 

VERSATILE 
FAIRCHILD 740 

RECORDING LATHE 




The Fairchild 740 embodies all the robustness, 
ruggedness and reliability normally associated 
with FAIRCHILD products. Unique and alone in its 
price field, the 740 equals performance of other 
more expensive units. The Fairchild 740 with 
Variable Pitch included, is designed for the 
recording studio and the recordist demanding 
perfection — but with flexibility for automation 
if so desired. Write today for complete details. 

Price: $2,675.00 



NEW... FROM 

FAIRCHILD 

MODEL 663 



COMPACT COMPRESSOR 

Now you can have a compressor for every 
mike channel with this miniature low cost 
Fairciiild Compact Compressor ... no larger 
than a sNde type attenuator (actual size 
Ux7x4-| inches). This Fairchild Model 663 
Compact Compressor will provide up to 
20 db o1 compression with no increase in 
distortion. And the attack time of 40 milli- 
seconds with a variable threshold and 
variable release time of .3 to 7 seconds 
offers complete compressor flexibility and 
performance. The Fairchild 6G3 Compact 
Compressor can be easily integrated into 
your present console to provide the ulti- 
mate answer to all level control problems, 
Faircliild Model 663: $158.00 



NEW FAIRCHILD CONAX 

ELIMINATES 

PRE-EMPHASIS 

PROBLEMS 

AUTOMATICALLY! 




• CONAX will protfuce increased sienal levels in 
recording and FM broadcast 

• CONAX will reduce distortion in tape recording 
and tape duplication 

• CONAX will minimize tracing distortion 
CONAX has been engineered by FAIRCHILD to 
cope with the problem of distortion produced in 
recording and broadcasting by excessive, instan- 
taneous high frequency peaks. The CONAX "pre- 
views" program material in emphasized fomi for 
efficient high frequency control. The device is 
based on the integrating properties of the human 
ear. The COMAX action is inaudible and instan- 
taneous - l/40,000ths of a second. CONAX effi- 
ciently eliminates problems of overload from loud 
cymbals, muted trumpets, bells, and the ever- 
present sibilant singers without quality degradation: 
Model 602 - Stereo $495. 60O - Mono $330. 



The Standard of 
EXCELLENCE 
FAIRCHILD 641 

GUITER SYSTEM 




The ultimate in stereo or mono disk recording, 
the Fairchild 641 completely integrated cutter 
system is used throughout the world by more 
and more recording studios because of its uncom- 
proniising quality and consistent reliability. The 
Fairchild 641 system comes complete with all 
controls including pre-emphasis, low frequency 
rolloffs, gain controls, amplifiers, unique feed- 
bacli system and cutting head. This compatible 
stereo disk system is ready upon arrival for top 
quality high level stereo or mono recording at 
the flick of a switch. $6,650.00 



For complete 
details write: . 



FAIRCHILD 



RECORDING EQUIPMENT CORPORATION 
10-40 45th Ave., Long Island City 1 , N. Y. 
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From tliis wo )iave, of course, 

I3 = a/(i-a) ^0y(l + jMi3/ooO 

n'hieh givt^s us the much lower eut-of¥ 
frequency in grounded -emitter, 

Wliat has happened, of course, is that 
for the same cuiTent in the collector the 
external supply of holes has been re- 
duced by the factor P and the capa- 
citance takes just that much lonj,'er to 
get charged. 

We can wiite the common- emitter 
time constant in rather a different way. 
The effective resistance in shunt with the 
emitter capacitance is r\ in series with 
Eg in one arm and r^/ [i - a^) in parallel 
with it. This gives us the expression 



It is easy to see that the smaller we make 
JJj, the larger we make to^^ the cut-ofl: fre- 
quency. 

This is the case for using a low-im- 
pedance base drive to extend the fre- 
("jueney response. If you stop here there 
is no doubt about its advantages. Let 
us take the one extra step which reveals 
the trap into which we shall fall. The 
input iuipedance at the base is 

r-i-hrJil-a) 

or so we rather hopefully think. But 
has Gf. in parallel, so we must write 

When the frequency is high, virfig be- 
comes important and the input im- 
pedance begins to fall. We find, in fact, 
tViat for the front edge of a square wave 
input we see an input impedance of only 
r\. In consequence the base current for 
a square voltage step at the base has the 
form shown in T^ig- 3, in which the peak 
value veaclied is P'^s/'^ti ■ 

There is another way of seeing the 
effect, the way I used in meditating 
about Mr, Clark's letter before I got 
down to doing any calculations. It ia- 
voives drawing the transistor pictorially 
in its circuit in the form shown in Fig. 
4. When a square wave-front first ap- 
pears across the transfornier secondary 
the collector barrier layer knows nothing 
about what is going on. It must wait 
for holes to diffuse through the base 
layer. The collector loop is therefore not 




part of the circuit at all and we are 
just concerned with the base-emitter di- 
ode. This is pretty nmc/h the condition 
we have with a grounded-base state and 
we shall ca!l for full gi'ounded-base in- 
put euj'rcnt until the the collector cur- 
I'ent starts to rise. By this reasoning w-e 
can construct the current diagrams of 
Fig. 5, which show the emitter current 
rising quite quickly, the collector current 
rising at an appi'eeia))ly slower rate and 
the hump in the base current caused by 
the ditlei'ence between thera. 

Now we come to the pay-off. We may 
want, in a typical power amplifier, a 
collector current of 2-5 amps and we 
may have a beta of 20-50, figures chosen 
to make the typical base drive reach 
100 nia pe.ik. The driver stage for a 
dass-B pu.sh-pull circuit will be in 
elass-A and we might set it to run at 150 
nia, peaking up to 250 uia and down to 
50ma. What, we may ask, could be more 
attjiactive? We need only have, say, 6 
volts across the transistor, giving a dis- 
sipation of about 1 watt. We could even 
reduce this to 3 volts, giving only half 
a watt and making it still easier to find 
a cheap liigli -frequency transistor. How- 
ever, if we want the 2-5 amps eollcctor 
current in a hurry we have to supply 
just about this current into the base- 
emitter diode of the output stage, and 
the small driver transistor cannot do 




Fig. 3. The voltage from a square-wove 
input must change the emitter capaci- 
tance. 



Fig. 4. Until the corriers from the bose- 
emitfer junction reach the coilector-bose 
junction, the collector circuit is virtually 
disconnected and need not be drawn. 

this. We are not very likel;;' to provide 
a class-A driver running at 5-6 amps : 
we must limit our requirements. 

It is pretty easy to see what the limita- 
tions are without doing any mathematics. 
Up to a frequency equal to tiie beta cut- 
off frequency we can get full power out. 
At the beta cut-off the available power, 
for a limited base-current drive, will in 
fact be one-half of the maximum be- 
cause the power response will be 3 db 
down. Tlie asymptotic characteristic 
falls 6 db per octave above the beta cut- 
off and if, for example, we claim to have 
raised the maxiuium working frequency 
by a factor of 4 times in a 32-watt 
amplifier we can only take 2 watts out 
at this new limiting frequency. 

Does this matter? Do we ever need 20 
watts of the upper registers of the pic- 
colo ? Expressed in that way the answer 
is self-evident and again, I think, false. 



(l-a)l 



Fig. 5, Since 1^, grows faster than 1^, there 
is a bass current peak. 

Most of the current swing is used up by 
the double bass and there is no room left 
for excessive demands of the kind we 
have been considering. 

Anyway, we could get ourselves into 
this situati<m by quite a different route. 
j\ll we need to do is construct any ampli- 
fier with a wide-band front end and a 
band-limited output stage and apply 
negative ft'ediiaek round the whole sys- 
tem. The small input step will be ampli- 
fied by the factor n until the message 
gets through to the collectors to send 
back a term (i-EI, I m'ote an article called 
Serial Feed! jack wliieh is somcwliere 
around the editorial offices about this, 
so I do not need to go into any detail 
here. The point is that we can get ju.st 
the same band-broadening effect at just 
the same price by putting feedback right 
around the amplifier. The transformer 
turns out to be a I'ather wasteful phase- 
splitter. 

I quite appreciate the advantages of 
using a 1:1:1 transformer, with its 
very tight coupling, but it should not be 
overlooked that this is not the most eco- 
nomic way of using the eommon-eolleetor 
driver. We shall have far too much volt- 
age and far too little current available 
and we shall be wise, if we want to use a 
Iransformer, to face the problem of let- 
tuig it ti'ansform, of providing a more 
stiti 51361017 load for the common col- 
lector stage. The input impedance of our 
power stage is likely to )je in the region 
of one ohm to ten ohms and we could 
easily accept a load impedance of 100 
ohms under typical supply conditions so 
that a current step-up of 4-5 times is 
easily achieved. This would be of real 
value during the gronnded-base niode 
period in the output stage. 

There is one interesting possibility 
Avhieh I siiall ti-y to explore in another 
article, and that is the use of a split- 
load stage. The Lrifllar winding gives us 
a good transformer response but the 
\\-rong ratio of voltage to current. A full 
loading in a common -col lector stage 
{Continued on page 99) 
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a very special tape... 

designed just for tliose wfio demand ttie finest performance from today's 
advanced recorders. Unless you have the discerning ear and the exacting equipment which ordinary tapes 
can't satisfy, there Is no reason for you to buy Golden Tone, 

A special magnetically-active FA-4 oxide formulation increases Golden Tone's high frequency output by 
25%. Its signal-to-noise ratio is 7 db better tfian other brands, to give your recordings ttie greatest dynamic 
range possible with a tape. Precision-slit Golden Tone is free of edge burrs and skew. These physical defects 
can be cruelly exposed by the narrower tracks in 4-track recording. Microscopic burrs prevent the tracks on 
the edge of the tape from making intimate head contact, resulting in loss of "highs." 

Skew, another hidden defect, produces cross-talk and loss of recording level. Golden Tone's oxide formulation 
and base are balanced to prevent cupping or curling, an effect which can also prevent tape to head intimacy. 
Golden Tone's oxide surface is Micropolished. This patented 
Soundcraft process removes any surface irregularity, pre- 
vents drop-outs, protects high frequency response and 
minimizes head wear. 

From tfiis physically perfect tape, comes musically perfect 
sound. Golden Tone costs more, but it is worth more. It is 
produced in small quantities with infinite care and rigid 
quality control, It is the world's finest tape for those who 
demand the ultimate in sound reproduction. Offered for the 
first time anywhere— a long play Golden Tone tape on 1 mil 
Mylar*, TENSILJZED by Du Pont— will not stretch or break. 
Also on ^2 mil "Mylar" and IV2 mil Acetate Bases. 



TONE 

SOUNDCRAFT 




Richard Strauss: Till Eulenspiegel, Dance 
of the Seven Verfs ("Safome"), Don Juan* 
Philharmonic Orch., Ktemperer. 

Angel S35737 stereo 

The frreat dcftiiUive Klei^ipSMer secies 

of rer'ordj n pg coiitiinics to roll forth — -Ukt^ the 
bi^ Toscaiiinijj wiHiH TJiat ^lat^rit.rf) wati Still in 
high-puwer iirofiutlioni liko Bruno Wj;Uer 
recortiiii^g for Columbia over the last live 
or six years. It is safe to say that Klemper^r 
won't do rtiiy lRtt^>r tluin hiw present output. 
ThiKi !>o to spej^kf is "it." Ko^\\ after hefUilg 
the bii? Gcrniiin works, iiotfliily Ee^sthoveD. 
the tall, fierce, ehJerly oond?jctor is hiftins 
the sidelines witli f5UCh items as these by 
Stranss. 

Odd — though Kleinpercr is^, of course* of 
a younger genera Uou than Sjitrauss himself, 
somehow these into^p^etat3on^^ have a souie- 
what old -fashioned rinvl to theni, of a pre- 
Ktraussian time. KspceiiiHy io the famous 
(] a n ee fro in ' ' louie ' ' o u<l t li e t on ^ poem 
"Dog Juan/' 'What seews it> be <urferent, or 
missing, to my ear, is the eleetrie tonslon that 
is built into these scores and iuany another 
by Strauss. Here, we have a Wagnerian rldi- 
neas, a high amperage of ujui^ieal t;oinmuuica- 
tion* Ent at relatively low vtiltage. 

It could be also the l^ritisli players, who 
are definitely more easy -going than ours in 
the hig U,S* orchestras. It could be Klempercr 
himself. In any casroi Salonii^ dances lushly 
hut without that almost hysterieal nuance of 
background horror, tiiat crackling "brush dis- 
cbarge" sound tliar, say, a Fritz Eeiner can 
evoke with chilling effectiveness. In "Don 
Juan" what Is lacking is the similar contrast 
bet"woen extreme ecstasy and sudden, dissil- 
lusloning lt:t-do\vu. .\gain, Reiner gets it over. 
Klemperer and his Eritish men don't. 

Segovw, (Castelnuovo-Tedesco, Fresco- 
baldi, Weiss, Dolor, Debussy, Sor.) An- 
dres Segovia, guttar. 

Decca DL 710054 stereo 

I wonder whether the old master of the 
classical guitar isn't hetoming Deeoa's main- 
fcUiy. He keeps on issuing ciisc aftov disc: and, 
the countr,v over, thv sultar lieop^; on getting 
popularer and popularer — both to play and 
to be listened to, in all its many lan^'uages 
including tsesovia's, which is uniQue, l^very- 
body imitates him but not a one ean matcli 
his peculiarly old-fashioned^ lush, sunny, old- 
Eoinantiu gtJitar style. 

The Segovia output la always graced with 
two main sorts staple fare. First, a few 
oil the thousands of "modern" plcoes ■written 
for and dedicated to SegovSa. Second, a brace 
of Se.gov in -arranged classics, from the harpsi- 
chord or the piano. Lately, both types have 
been becoming more daring, if one may speak 
relatively. 

Here, for instance, is a whole lUtle suite of 
^^laodern*' guitar music by Castelnuovo- 
Tcdesco, ^'I^latero and I." Platero is a Span- 
ish donkey, a bit like the famous one that 
carried the good Sancho along with Uon 
Quixote, Xlce, inoffensive, fluent ^^uitar music, 
the sort that would sound trifling via any 
other medium but somcliow is absolutely 
riglit for the guitar. Very pleasant. Then 
several transcribed works of Frescobaldi, 
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Old Crads 

Chopin; Piano Concerto No* 1, Opus 
IT. Schumann: Overture, Schetzo and 
Finale for Orch., Opus 52. Ro^ina Lhe- 
vinne; Mernbers of the Alumnt of the 
Nat. Orchestral Ass'n., Barnett. 

Vanguard VSD 21 1 1 stereo 

Vanguard has gral^Jjed ?ome good thiniis 
here in a fme combination. 

First — the "dean" of lady pianists In 
Americai over eighiy but as keenly accu- 
rate and musical as oiily a sublimely en- 
dowed piano teacher for a half -century 
can be "when she hnally j^^els hack to ton- 
eertiKlng on ber nwii. Instead of teaching 
other pianists. Then, second, a unique and 
splendid collection of American musiciaus, 
all graduates of a young people's triiiniug 
orchestra in New Vork that has fed players 
to the world's orchestras for thirty years 
and more under I^con Bar^^in, now retired 
in favor of the present John Eariiett. Mr, 
liarnctt has picked up estraordlnarily lint- 
notices for the ntusi.e played by his cur- 
rent crop or youn;?stors-in-training. Here 
are the old grad^i, and they arc good, let 
nic tell you. So is ELirnctt, Sin^li lively, 
f resb, romantic playing [ It has the en- 
thusiasm of an old yrads' reunion and the 
precision of a group of highly experienced 
experts. 

And finally, there is an extra, the almost 
unknown early orchestral work of Seliu- 
luanUi in three interconnceted sections, 
one of those freaks that for some reason 
never gets played though it sings along 
with the best, I enjoyed every moment 
of it. 

1 like, toOt the sound of Vanguard s re- 
cording, wariUi mellow, somewhat distant 
but not the loss full and round. It has one 
curious a.spect^ though. A very heavy, 
Ijrontinent bass. Is H a ^natter of etiuali- 
zation— an upcurve hi the ''curve?' Or is 
it merely an unusually good recording of 
genuine, undepleted, unceneored l>ass';' Or 
again, is It nsaybe a qnesUou of miking- — 
1 00 in ti el I eel lo and d o ti b 1 c bi lss sound ? 
I'm inclined oft'hand to favor the second 
and t]]ird hypotiiesew, taken to^celhcr. 1 
do seem to hear the cellos and basses 
rather decidedly, l^eoplo with big-bass 
si>eakers will ]ni happy, anyJiow, and the 
table-model people will never know the 
dificrcuce. 



the ^'Maid with the Flftxen nEiir" of Debussy 
{always one familiar item lik<' that on each 
Segovia disc), a lute piece by a Bach-period 
German named \Veiss, and a BaSfjue folk 
piece, from the piano, by one Jose Zulaica y 
Arregui — and, inevitably, the visual items by 
that indefatigable Taganini of the guitar, 
Fernando l^ior. Nobody evi>r leaves J\ ij}t out. 

If you like guitar background music, here's 
another half hour or sso for your collection. 
If you plajf classical guitar, you'll have to 
own this set and you'll study it like crazy, 
and spend years trying to play the same way. 

Please^ Decca. better surfacfs and less 
noise in the lead-out gi'oovcs. 



Pronouncing the Classics (klas'iks). Narr, 
by T. A. McEwen and John Coveney. 

Record Source International 
{1564 Broadway, N. Y. 36) 

litre's for radio amiouncers who suddenly 
must sound cultured and classical. It's a 
quick way to find out Jiow. Ju^t i]]emuriKc this 
entire dise and with a kindergarten educa- 
tion you'll make ^em think you're a IMi. D in 
Music. 

Nanios, names, names. Compositions, artints, 
con; posers, by the hundred. li^ach one is pro- 
noiiHced, slow'ly and carefuPly. As a key for 
the booklet that gives spelling and pronunci- 
ation aid, there is a number assi^fncd to eacb 
name, duly read out loud (by producer Cove- 
ney — I kwow his voice) just before the name 
is pronounced. There are, to be precise, just 
names, from Adolphe Charles Adam 
(ah dolf sharl ah dahm') to Guiseppe y^xm- 
piere (who must be piononnced joo sep' pee 
^ahm' pyair ee). The names cover a fair]y 
Standard wide-range nujsscal repertory — eveu 
includlTig Palcstrina and Monteverdi (l>ut not 
Lassus) , » - one could have fun pickiUjL: 
faults with the contents, but why bol her. 
Lota of compositions are named tno, after 
their coujposers. 

How good is the pronunciation? Eftaudard 
American-based foreign accent, iiot qnite like 
a native but OK for all radio purposes. I 
happened to have a Spaniard ne?it to u^e as 
I played over a few of the names. He winced 
mildly when the Spanish ones came along. I 
wouldn't know the dilTer^-nce, nor would you, 
most likely. 

Flute Concertos of Eighteenth Century 
Paris, (Bolsmortier: Three Concertos for 
Five Flutes; Corrette: Three Concertos 
Comiques, Op. 8J Jean-Pierre Rampal, 
Somuel Baron^ Harold Bennett, Lots 
Schoefer, PauJa Robison, flutes; Robert 
Veyron-Lacroix^ hps,^ David Soyer, cello. 

Connoisseur Society 
CStereo 45 rpm) 

"Well, for goodness sake. It took me several 
minutes of dismayed listening before I n<.k 
ticed that I was playing th^s ,J5-ipm stereo 
record at the usual speed, 33 rpm. SucJi a 
soggy sound 3 This label Eeems to bu a new- 
born relative of the recent and eciually -speeded 
hibel called, somewhat cryptically, "'Qoarante 
Cinq." Fine for those who happen to know 
that it means "forty five'' in French. When 
you play these discs at 4i> you'll get some 
pretty fancy quality. The technical statistics 
can easily show that at 4;> one can cover most 
yf the musical time-span found on a^^/^-rpm 
LF's today and with better overall quality. 
Wclh so they tell itie anyhow. 

Fighieenth century flute concert i were 
written on the average of thi^ee a night for 
decades and There's going to be no end to 
them J now that the resurrection has begun. 
Ifowever, these are different. Half of them are 
by Iloismorlier, for five flutes and nothing 
else at all. The otlieis are ^'concert V for 
fintes and figured bass, harpsichord, and cello 
njinus orchestra. 

(Continued oii page 10^) 
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^ AUDIO FIDELITY 

NOW BRINGS YOU A NEW KIND OF 
STEREOPHONIC SOUND EXPERIENCE 
UNEQUALLED ON RECORDS I ! 



THE AWESOME, DRAMATIC SOUNDS OF THE SPACE AGE! 
A LISTENING EXPERIENCE WITH STUNNING IMPACT! 
Crackling, screaming, roaring, booming sounds of jets, rockets 
and missiles as they were heard at the Eglin Air Force Base 
demonstration for President John F, Kennedy and the 
Executive Party. U.S.A.F. weapons neard include: 
B-52's, F-104 Starfighter, Air-to-air rocket, F-102 Delta 
Dagger, F-106 Delta Dart, Falcon and Genie rockets, 
Hound Dog, Sidewinder and Bull Pup missiles, cannons, 
machine guns and NUCLEAR EXPLOSION! 

Stereo-DFS 7012, Mono-DFM 3012 



SOU/i/D EFFECTS 
S U.S. AIR FORCE 
FIREPOWER 







SPECTACULAR 

DEMONSTRATION 
& SOUND EFFEOTS 




STEREO SPECTACULAR DEMONSTRA- 
TION &SOUND EFFECTS-fln sma^infi 
production which will settle for all time 
the capabilities of STEREO. Narrated 
tests ant) experiments wiEh examples 
from Audio Fidelity's vast library! 

DFS 7013 







i FABULOUS EDO! 


I 


1 OSBORN 


at the 


\ BALDWIN 




\ ORGAN 
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IHII 











GRMT tea 
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MOVlli 






TIIEiMBS 

JohimPlUJiO 

li DoicE vrr* 


\ 


WW' 










WALT;jNe MATILDA ([Tn Th; Sfx^ 
HClQN HIVES LBnakhH hi Titlinr'^l 






TONICHr IWfeI SidE StDrrJ 
BtJ9r^ff^.hyCt.Hiil.lJMEllEHI THtME 
HO l(D[>N^irLI MARLLNE 







Fabulous EDDIE OSSORN at the BALD 
WIN ORGAN-Hey Look Me Over, Dovjn 
Home Rag, Moon River, Ferdinand the 
Still, Some Day. Shine, others 

AFLP 1968/AFSD 5958 



GREAT MOVIE THEMES, Johnny Pnleo 
& his Harmonica Gang — Moon River, 
La Dolce Vita, Tonight, Never On Sun- 
day, RAjby, Col. Bogey, Sonc from 
Limelieht. others. 

AFLP 1969/AFSD 5969 




m STEREO 



The WtMl BELGIAN 

?! 





HIT SROADWAy MUSICALS, 
Jo Basile, Accordion & Orch. 

—The Souncf of Music, 76 
Trombones. Bilbtio Son^, 
Everything's Cominf^ Up 
Roses, Steady, Steady, 
otiiers. 

AFLP 1972/AFSD 5972 



The Wonderful BELGIAN 
BAND ORGAN, at Paul 
Eakins' GAY 9as VILLAGE 

— YoLi will hear the world's 
largest, most musical and 
most beautiful Band Organ, 
thundering in high fidelity, 
AFLP 1975/AFSD 5975 

For FREE, complete catalogs of records and tapes, 
Dept.fl9,AUD]0FIDELITYInc. • 770 Eleventh Ave., New 



The Sound of MAGNIFICENT 
MANDOLINS. Dick Dia & 

Orch. — Nu Quarto e Luna, 
Pearl Fi5hef5. Never On Sun- 
day. Samba Brasilia. Suni- 
mcrtime In Venice, others. 
AFLP 1963.'AFSD 5963 



SING-ALONG BAWDY 
SONGS and Backroom Bal- 
lads, Oscar Brand & Orch.— 

Clcmc?ntinc' Ball of Yarn; 
Parties. Banquets & Balls; 
Four Letter Words; Mary Ann 
McCarthy; others. 

AFLP 1971/AFSO 5971 



write to: «asK YOUR RECORD DEAtER FOR THESB 

York 19, N.Y. GREAT, NEW AUDIO FIDELITY RELEASES! 
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Extending the Usefulness of the 
Schober Autotuner 



WINTHROP S. PIKE^^ 

A slight change in operating procedure makes it possible to use this instrument 
for A-435 instruments. And a slight change in circuitry and wiring decrease 
the hum level appreciably to permit use of lower-level inputs from microphone. 



RKCiiN'TijY A MOf^'j' i-:r,i-:(;,v.\T ;in<l in('\- 
ppiisivc device, flu- Sdiobcv Auto- 
tiiuor, has a ppi.';u-fd on tlio iiiin-ki't. 
A 1)0011 to the elect ronie-oi'fi'i.in owiiev 
IV ho wishes lo tiiiiR his own instruiiieiit, 
it provides a simplu and neciirate solu- 
lion to the !ige-old piobletu of "settiiii;- 
fhc temperature'" or, as somu tiiaers call 
it, ''haying; tlio bearings." Tlie inventor's 
original paper' should he dOiiSfiltcfd hy 
readers interested in the theory of op- 
eration of the Aiitotnner. Briefly, it is a 
stroboseojjie device vhieh provides an 
aeeurate visual means of rapidly tuning 
all tlie notes of One octave ol' an organ 
or piano to the roijidred freijueneiei of 
tliC 0<(ual-t('nipered scule. To it, thf 

frequency of a specified note is iii'.-if 
tuned hy direct measnrement with the 
Autotuner. Succeeding notes of one corn- 
plcfe octave are tlieii adjusted in pairs, 
tlie Autotuner measuring the beat fre- 
(iuency between them. 

^¥i^hout an Autdtuner this process, 
whieli has bijen rcferi'ed to by one or- 
gan designer as the "/J(;)!.* (t$iiirir>t7ii of 
the novice tmier,''" is cumbersome and 
time coJisnniing. Kven experit'nced tuners 
rarely aecomplisli il in less than half 
an hour using the classical method of 
tuning in f'ouvth and flt'ths. By compari- 
son, tuning the roniainder of tlie organ in 
octaves to the first octave is dead ea.sy. 
Xo "musical ear" is required — uierelj- 
the ability to hoar beats. One literally 
needn't be able to tell ''Pop Goes the 
King" from "God Save the Weasel" to 
do it. 

The Autotuner was designed especially 
for electronic organs, for iviiich it works 
extremely ivell. It is the purpose of this 
paper to describe a modification of tlie 
device ^vhicli improves its performance 
on pipe organ.? and pianos. An exfr-nsion 



* 16S Hickory Court, Prineeion, K. J. 

1 I^k'liard IT. Dorf, "Strobo instrument 
tunes organs." Radio 'EUctronics , Febriulrv, 
19C1, p. 42. 

2 Noel A. Bonavia-Hunt, "The Modo-n 
Jh-itUk Organ," p. M7, iS'ew and lie vised 
Edition, A. Weekes & Son, London, 
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of ;be normal operating mode of the 
Autotuner ivill also he described which 
permits using it at the non-standard 
A-4.3o pitch sometimes encountewd in 
older instruments. 

In using tlie Autotuner on an elec- 
tronic organ, one normally connects it 
diri'ctly into the oi'gan's tone-generating 
sy.stem. "When so connected, there is al- 
ways plenty of signal available at the 
Autotuner input terminals, the signal- 
to-noise ratio is good, and e.xcellent 
stroboscopic patterns an; obtained. 
Equally important, the individual notes 
of each noti' ]iair presented to the Auto- 
tuner will be of equal amplitude. This 
condition automatically ens ii res that the 
maximum pos.siblc amplitude of beat- 
freeuency .signal is .ivailable to fla.sh 



tlie neon bulbs whicb ilhiminate the 
stroboscopic disk of the Autotuner. 

The situation is not as fortunate when 
tuning a pipe organ or piano. In tliis 
case the Autotuner microphone must be 
used to convert the sounds of the organ 
to the electrical signals i^equired by the 
Autotuner. The signal-to-noise ratio at 
the input of the l/itter will inevitabij' be 
poorer due to room noises, the position 
of the microphone wifii respect to the 
pipes, and so on. l''urtliermore, because 
of reflections from tlie mom walls and 
their attendant multipatli cancellation 
ert'ects, the individual notes of each note 
pair presented to the Autotuner may be 
of ciuite dill'ereiit inten.'sitics at the 7nicro- 
phoiie position. The resulting beat fre- 
quencies produced ivithin the Autotuner 



Fig. 1, Schematic of the Schober Autotuner showing the two modlficotions described 

in the text. 
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MODEL 780 FM Multiplex Stereo 
Tuner. The ultimate instrument for 
receiving FM and FM Multiplex 
Stereo broadcasts. Contains Pilot's 
revolutionary signal sampling Mul- 
tiplex circuit for perfect FM stereo 
channel separation (better than 30 
db) across the entire audio spec- 
trum. Features Pilot's exclusive 
Automatic FM Stereo Indicator that 
eliminates all guesswork in finding 
FM Stereo broadcasts. FM sensi- 
tivity [IHFM]; 1.8 microvolts; cap- 
ture ratio: 1 db; frequency response 
{5:1 db); 20-20,000 cps; FM detector 
bandwidth: 800 kc; FM IF stages: 
four; harmonic distortion 0.2% at 
100% modulation. Has built-in line 
cord FM antenna plus terminals for 
external 300-ohm balanced antenna 
and 72'Ohm coaxial cable. 199.50, 
less enclosure (metal enclosure: 0.50 
extra ;walnut enclosure: 22. 50extra). 



MODEL 248B Integrated Stereo 
Amplifier. A 74-watt stereophonic 
amplifier-preamplifier that takes up 
where others leave off. Only 0.1% 
harmonic distortion (IHFM); fre- 
quency response (±1 db): 5-50,000 
cps; hum and noise: completely in- 
audible [80 db below full output). 
Speaker outputs per channel: 4, 8 
and 16 ohms plus STEREO-PLUS 
CURTAIiM OF SOUND connections 
[a pair of center speaker connec- 
tions delivering a signal that is the 
sum of Channel A and B). Outputs 
for tape and headphones, 7 pairs of 
inputs. A total of 13 front and back 
controls and switches including 
separate bass and treble controls, 
scratch and rumble filters, stereo 
balance, tape monitor, mode and 
automatic shutoff, 269,50, less en- 
closure (metal enclosure: 9,50 ex- 
tra; walnut enclosure; 22,50 extra). 



MODEL 746 FM Multiplex— AM Stereo 
Receiver. The perfect electronic "heart" 
for your high-fidelity stereo system— an 
AM/FM stereo tuner, a 60-watt stereo 
amplifier and a stereo preamplifier. With 
Automatic FM Stereo Indicator and pre- 
cision AM/FM tuning meter. FM section; 
FM sensitivity: 1.8 microvolts (IHFM); 
harmonic distortion at 100% modulation: 
0.2%; stereo separation across the entire 
audio spectrum: better than 30 db; AM 
sensitivity: 3 microvolts for 1 volt DC, 
Amplifier section: harmonic distortion 
[IHFM): 0,1%; hum and noise; completely 
inaudible (80 db below full output); 
speaker outputs per channel: 4, 8 and 16 
ohms plus STEREO-PLUS CURTAIN OF 
SOUND connections ; tape aadheadphone 
outputs. Preamplifier section features 6 
inputs and 14 controls for complete 
stereophonic and monophonic flexibility. 
399. so, less enclosure (metal enclosure; 
9.50 extra; walnut enclosure; 27.50 extra]. 



for more information, hear them. 



PiioT offers a wide range of stereo components as well as a variety of 3-way speaker systems. For literature, write; 
PILOT RADIO CORPORATION, 37-42 36TH STREET, LONG ISLAND CITY 1, N. Y, 
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A-435 TUNING 


PROCEDURE 






Note 


Pitch 
Desired 


Procedure 




Pitch 
Obtained 


Error 




JO / . J » 


Tune to stop pattern, then flat pipe 
till pattern drifts at rate of 60 seg- 










mcnts^nninute. 








^* 


A T CTQ 
^ 1 U. jV 


Tone to stop Cf pattern. 




" 1 1 .uu 


1 4 1 


A 

A 




Tune to make CS and A 
tate at equal speeds in 
rections. 


pakerns ro- 
opposite di- 


" J _J . uu 




A? 


460.87 


Tune to stop Ai£ pattern. 




461.00 


■<- .13 


B 


488.27 


Tune to mske A; and B 
tate at equal speeds in 
rections. 


paJterns ro- 
opposite di- 


488.00 


- .27 






Tune to stop C pattern. 




3 i /,UU 


3 1 


CS 


548.07 


Tune to Stop CS pattern. 




548.00 


- .07 


D 


580.66 


Tune to stop D pattern. 




581.00 


■;■ .34 


oi 


615.18 


Tune to make D and 0^ 
tate at equal speeds in 
rections. 


patterns ro- 
opposste di- 


615.00 


-.18 


E 


651.76 


Tune to stop E pattern. 




652.00 


+ .24 


F 


690.52 


Tune to stop F pattern. 




69K00 


+ .48 




731.58 


Tune to m^ke F and Fjf 
tate at equal speeds in 
rections. 


patterns ro- 
opposite cfi- 


731.50 


- ,08 



are ol lowfir si-nplitiiiie, thus redueiiif^ 
the contrast, of the stroboseopic patteins. 
These two phenometiii make the desired 
patterns more difficult to distinguish 
from the faint pattt'ni produced hy the 
residual power line hum in the Anto- 
timer itself. It is therefore wortliwhih^ 
to reduce this hum. Fortunately, it may 
be reduced easily and cheaply. 

Reduction of Hum 

Firjure 1 sliows the Autotuiier circuit. 
By adding ona resistor and one capacitor 
and moving: a ground li-ad, a teiiMd re- 
duction of the residual hum may he ob- 
fainec!. The added eonipoufnts are in- 
dicated on the diasTPin. They wi!l be seen 
to provide inerea.^cd filtering of the platt; 
supply of the first two amplifier stages. 
The ground-lead modification, though 
shown, is not readily apparent from the 
schematic. What appears to be involved 
is a common path for the cathode cur- 
rent of the first amplifier tube and the 
60-eps heater current of the same tube. 
The ground modification to be dc.'scribed 
hreaks this patli. 

To carry out the modification, locate 
the 220-k load resistors of the 12AX7. 
Carefully unsolder the end (of each) 
which goes to the plafe-supply bu?;, pull- 
ing: the leads loose from the printed wir- 
ing hoard. Do not unsolder the other (>nd 
of either resistor. Insert one end of a 
22-k Va-ivatt resistor in one of the holes 
in the printed wiring lioard from whicli 
a 220-k resistor was ,iu.^t removed, and 
carefully solder it iti place. Solder the 
other lead of the 22-k resistor to the 
two loose leads of the 220-k resistors. 
JTow solder a 10-iif, 2.50-volt capacitor 
from this point to ground, observing 
polarity. A convenient ground point is 
pin 8 of the 12AX7. If a "firecracker" 
type capaeitor is used, spaghetti is placed 
over its leads, and care taken in lead 
dress, it will be found that there is ade- 
quate space to tuck this capacitor in 
below and to the riglit of the Autotnuer 
motor. 

Next, remove the short bare wire con- 
necting pin ^ (eathodc) of the 12AX7 
to the printed wiring board and discard 
it. Using a piece of insulated wire, con- 
nect pin 3 instead directly to the 
grounded lug of the 1-megohm input- 
level control. This completes the modi- 
fication. On the particular Autotuner 
available to the author, these changes 
reduced the hum at the amplifier output 
(pin 1 of the 12AU7) from slightly 
over 40 volts peak-to-peak to .just under 
5 volts, the measurements being made 
with an oscilloscope. 

It will now be found that in the ab- 
sence of an input signal the residual 
stroboseopic pattern formerly produced 
hj hum has all but vanished. When the 
desired tuning pattern is low in contrast, 
heeause of one of the factors previously 
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mentioned, it will now he found easier 
to see as it is no lonerer ohsctired by the 
hum pattern, 

Tutiitig to A-435 

The author owns for perhaps is owned 
by! an antediluvian pipe organ which is 
tuned to the older A-'1,S.1 pitch standard. 
J?e-tuning the instrument to the present 
standard pitch (A-440) would entail 
physically .shortening many of the flue 
pipes — with a hacksaw — as well as the 
even touchier ta.sk of re-re,gulatijig the 
reed stops. Ootild the .\utotimer he used 
in this case? Reference to tables of note 
frequencies for equal-tempered scales^ 
based on A-435 and A-440, and a. little 
calculation of beat frequencies, made it 
appear that the errors would he intoler- 
ab"y large. This was confirmed by a 
trial tun in. g ses.sion. If one attempts to 
tune an orgrm at A-4.'i.T using the normal 
Autotuner procedure, intolerably large 
departures from equal -temperament re- 
stilt. It funis out, however, that a modi- 
fied procedure can be used which works 
quite adequately. This procedure is sum- 
marized in Table I, showing the pitch 
desired for each note, the tuning pro- 
cedure, the actual pitch obtained, and 
the error. A positive ,^ign preceding the 
error indicates that the pipe is sharp; 
a negative sign indicates that it is flat. 

In using the table, proceed as follows: 
First, draw an S-foot stop on the division 
of the organ on which the hearings are 
to be laid. Using an 8-foot stop is a 
departure from the procedure which a 
Xirofessional tuner would use but it is 
necessary here heeause the first step is 
to tune low G (96. S8 eps) by means of 

^ Eandhooh of Chcmixtri/ and Plnjaics, 
Tiveaty-Fiftli Edition, p, 'lS2?i, Ctiemieal 
Rubber Publisiiing Co., Cleveland, Ohio. 



the outer ring of the Autotuner strobo- 
seopic disc. This frequency does not oc- 
cur within the range of 4-foot stop. If 
possible, choose a stop snch as a Prin- 
cipal which has some harmonic develop- 
ment. It will make it easier to hear beats 
later on. 

Tune the low G (the bottom one on the 
organ keyboard) to stop the rotation of 
the pattern on outer (0) ring of the 
.'\utotuner disc. Now flat the pipe 
slightly (by lengthening it) until the 
G pattern is drifting past the window at 
a rate of one segment per second, or 6(1 
segments per niinnte. Use a watch or 
clock with a sweep second hand to de- 
termine this and count segments for a 
full raijiute. This process sets the fre- 
quency of the low G at exactly 97 cps, 
or 0.12 eps sharp. The error is not notice- 
able. 

Wow draw (turn on) the 4-foot stop 
normally used for tuning. The 4-Eoot 
Principal is customary. Leave on the 
previously drawn S-foot stop. Sound the 
low G and tune the 4-foot stop's low-G 
pipe to the previously tuned G of the 
8-foot stop. Do this by ear, tuning the 
4-foot G pipe to eliminate the beat be- 
tween it and the previously tuned pipe. 
On normal Principal pipes the beat will 
be easy to hear. Last, put off the 8-foot 
stop and tune the G below middle C 
of the 4-foot stop to its own low G by 
holding both notes (an octave apart) 
together and tuning the upper one to 
zero beat with lower. This procedure 
tunes the G below middle C of the 4-foot 
stop to 388 cps. One is now ready to 
resume use of the Autotuner. 

Hold the G and G5 below middle 0 
together and tune the GS to make the 
Gt Autotuner pattern stand still. If 
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Take this twin-cone speaker 



and tweeter 




and 4 lengths of wire: 



Just $37.45 from Goodmans — a complete speaker system with 
built-in crossover network. Response: 30 to 35,000 cps. 



Four lengths of wire and your hands are all it takes to hook 
up tfiJS Goodmans Speaker System. Convenient and quick 
thumbscrews on both the Twinaxiom 200C and DL-1 high fre- 
quency tweeter (with built-in crossover network) make the 
difference. 

Twinaxiom 200C: Provides high acoustic efficiency coupled 
with natural bass and smooth response over the entire audio 
spectrum of 30 to 18,000 cps. Floating piston woofer gives 
maximum undistorted bass response from 5 to 20 watts con- 
tinuous and 40 watts peak integrated program material. High 
efficiency AXIOM PLASTEK propagator (exclusive) uniformly 



reinforces range from 2,000 to 18,000 cps. Specifications: 
1 lb, double-duty ce ramic magne t; low resonnance floating 
piston free-edged v/oofer diaphragm for maximum distortion- 
less bass from 30 to 2,000 cps. Two-way point source 
DUAXIOI^ design for superior smooth low, mid and high fre- 
quency responses. Impedance 16 ohms, price $24.50. 
DL-1; New dome lens ultra-high frequency hemispherical 
compression tweeter handles frequencies from 5,000 to 
35,000 cps. ideal omnidirectional compression tweeter for 
2. 3, and 4-way systems. Has its own built-in crossover net- 
work. When used in complete system, will handle up to 30 
watts power. Impedance 16 ohms. Price $12.95, 



NEW SLIMFORM SPEAKER SYSTEMS 




8" drivcf, 
G'" cfosefE'back 
rvid-ranfie, 3V2" 
Iilg'h f'j'eqijefiey 
tv/eet-er, cross- 
over nttvj D rh , 
luned port, unh 
f 3 r m f re q uen ■ 
c/ response 40- 
17.000 cps, 15 
watts, IS ohms. 
2 5 " h , 1 7 " w , 
51/4 "d. 55650 




G-.?] IQ" driver, 
6" closad-back 
mid-rance, 
high frequency 
tv^eettir, tun-eri 
porl, crossover 
n e 0 r k , u n i - 
Joriii frequen- 
ty response ^0- 
17,000 CPS, 20 
waits, 16 oliins, 
2 5 " ^1 , 1 7 " , 




C'3: three S" 
driver woofers, 
W ciosetJ-batk 
mitJ-ranEe, 3V2" 
higii frequency 
tweeter, tun&d 
port, crossoy&f 
network, u n i- 
torn frequen- 
cy response 40- 
17,000 CPS, 45 
watts, 16 otims, 
25"J1h 17" 
5V4"d. $79.50 




Triaitiam 100C - fr^nuency 
response 20-20.000 cps; 1 
fh, cylindrical ceramic Fjigg- 
net; three-v/ay pomL source 
TRlAXONftL design for ifn- 
equatled smootli lov^, mid 
and high freciucncy response; 
20 walls^ 16 ohms $34.50 



American Sales Agents-ROCKBAR CORPORATION 650 HALSTEAD AVE. MAMARONECK, NEW YORK. 
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difliciiHy is expericncefl in getting a 
pattern of fjooci coiiti'ast on this w nny 
of the remaining stcp^, try changing- the 
microphone position or adjusting- the 
'■'Level" control. One or hoth will idways 
make an iniprovemciit. Idwdly, the mi- 
crophone sliQuld be equidistant from t!ie 
U'O pipes sonnding but muitipatli can- 
cellation elTecfs may easily make this 
placement xiay from excellent to useless 
as successive different eoinhbnitions oi' 
pipes used. 

When the is in tune, hold GS 
and the A above it. Do not uttempt to 
time the A pipe to make the normal A 
pattern stand still. Instead, tune tlic A 
pipe to make the A and Gi patterns 
rotate in opposite diraetions at equal 
speeds. This sounds difCcult but -ivill be 
found easy in practice. When this con- 
dition is satisfied, the .'V will he tuned 
to exactly 433 cps. Continue on with the 
remaining notes as .shown in the table. 
Observe that on tln-ee otlier notes, B, 
DS and F£, one substitutes the equal 
-speed opposite rotation technique for 
the normal pr0(;edure. The last note 
tuned -ivill be above middle C, 

The octave between G below middle C 
and above is now in tune. The re- 



mainder of the or^an may be tuned to 
it. As a practical matter, the j-emainder 
of tlio 4 -foot Pi-incipal would first be 
tuned in oetaves, taking extra care to do 
a good job. Tlie rest of the stops in the 
organ (with the exception of the out- 
of-tune ranks of any Celeste stops) are 
then tiuied jiote for jjote to it. This fol- 
lows normal pipe organ procedure. 

One imi>ortant thing to remember 
about pipe organs is that due pipes are 
temperature sen.sitive, rising in pitch 
with a rise in temperature and falling 
as the temperature Is lowered. The effect 
is not due to thermal expansioa or con- 
traction of t)ie pipe walls, as niiglit be 
expected, but is caused by the change in 
the velocity of propagation of sound in 
ail-. Tlie latter is vei-y strongly tempera- 
ti-ire dependent. If, for example, an or- 
gan is tuned to A-440 on a day when the 
temperature in the oi-gan chamber in 
70° 1<\, it will be found that if the 
cluunber temperature is reduced to 60° 
F. — typical on winter ^veck days in 
thrifty parishes — the organ will be ap- 
proximately i per cent lower in pitch, 
or .it aljout --V-dSo. This applies, )»owovor, 
only to the fSuo pipes. Reed pipes, such 
as the Oboe, Trumpet, Krummhoin, and 



.so on, arc le.ss .strongly aft'ected l)y teiu- 
j.ierature as tlieir pitch is determined in 
part by the pliysical lengtli of tlicir 
brass reeds. 

CAUTION! 

Lastly, n word of caution to the novice 
tuner. Pipe organ.s are delicate aifairs 
despite their robust sound and ma.^sive 
appearance. Organ pipes shoi-ter than 
about 4 inches in length arc usually made 
of an extremely soft lead-tin alloy calle<l 
"spotted metal." One's fingers alone will 
suffice to bend this material and after a 
few bends, it will fatigue through and 
break. The interior of someone els<^'s ex- 
pensive pipe oigan is no place for the 
uninitiate. A careless move, a trotiser 
cull wl)ich catches on some hapless little 
pipe or an experimental prod at some 
interesting looking gadget can all wreak 
utter havoc and give some most unpleas- 
ant surpri.ses to the unsuspecting organist 
arriving at the last possible moment be- 
fore the next Sunday service. If you 
0Vk'^\ your own oi'gan, well and gof>d. 
Tune away to youi- heart's content — .ind 
your spouse's predictable annoyance. If 
the organ isn't youi's, be careful, 





VIENNA 

Now AKG's C-60 Miniature Condenser 
IVIicrophone System is travelling all- 
classes everywhere with the B-6Q 
Transistorized Power Supply, 

Time was whsn a nonderser mike was 
studio-bound. But AKG has liberated 
this highest-class microphone from 
the AC outlet. B-60 is at home wher- 
ever needed. Slung smartly over the 
shotJider it weighs less than many a 
telephoto lens, and includes space 
for the microphone and cables. 

C-60/B-60's versatility is guaranteed 
by the quicft change-over from cardioid 
to omni capsule. In seconds you can 
get the "musici," the pigeons alone, 
or the atmosphere of the whole Piazza. 



WORLD TRAVELER, ALL CLASSES 



If you make ethnic recordings, or 
sound tracks, or background music for 
business or pleasure — make sure 
C-60/ B-60 is entered in your passport. 
Its studio condenser quality makes a 
Tourist-Class recorder sound like First! 

No otfier studio-quality condenser mike 
is so small, so light, so travel-wise, so 
inexpensive. The mike, with cable and 
power supply, fit in a leather case 
smaller than 3x4x6 inches. On a 
neckstrap you have no baggage bur- 
den, C-60 mike, B-6D Power Supply, 
L-60 Charger, $259.50. 

For data and name of the AKG dealer 
nearest you, write V. J. Skee at Elec- 
tronic Applications, Inc., Wilton, Conn- 
ecticut. Or phone 203-PO2-5537 (TWX 
WILT 426). 



(In Canatfa, George MeCurdy, Rsdia Industries Ltd., 22 Front Street West, Toronto). 
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SEE EVERYTHING IN 
STEREO HI-FI and RECORDING 

including Exclusive New Transistorized Equipment 




new 1963 



A 



CATM-OQ 



< 




_CTRONlCS 
for evoryono 



& 




1963 

our 42"^ year 
cftTAL.oa zzo i 





SEND 
FOR IT 
NOWl 



WORLD'? ' ^«?GEST HI-FI-EF " "T'^ONIC© '" '"'^ALOG 
BIGGEST SELECTION • BIGGEST SAVINGS r 

satisfaction guaranteed or your money back! 



NO MONEY DOWN: 



OVER Sa% MORE BUYING POWER WITH 
YOUR ALLIED CREDIT FUND PLAN 



SEE 
OTHER 
SIDE 



For your FREE 1963 ALLIED Catalog, 
fill in card, detach and mail. (Please 
give second tftrjd to an liiteresled 
friend.} 



SEND 



CARD 
TODAY 




FREE 



SEND CARD 
FOR YOUR 
464- PAGE 



Allied 




1963 CATALOG 

WORLD'S LARGEST -DI66EST SELECTIONS -BIGGEST SAVINGS! 



B6*1 Buys In Stsreo Syitama, 

Cofnponsnte 4 Records 



Choose trom the world's 
largest selection o1 com- 
ponents and complete 
systerr^s. See the latest 
All-Transistor Stereo hl-li 
and Stereo Multiplex FM. 
Save most on amplifiers, 
tuners, speakers and en- 
closures, record changers 
and players. Amazing dis- 
counts on famous-brand 
records. Get our unbeat- 
ableprlceonahl-fi system 
of your own chofce. 





Tape Recorders, Taps and 
Recording Accessories 



Largest selection of com- 
plete recorders. Including 
latest Stereo and profes- 
sional types, tape decks, 
tape record/play pream- 
plfflers and recording ac- 
cessories. Unbelievable 
buys in quality recording 
tapes. Finest pre-recorded 
tapes at substantial sav- 
ings. No greater recording 
values anywhere^ 




MONEY-SAVINofCnlglft^ STEREO 




Fastest-growing value 
name in hi-fi. KNIGHT 
components and sys- 
tems are equal to the 
very best in quality and 
p erformance , yet 
they' re tar lower in 
cost, give you most for 
your money. 



NEWESTKnigAt-Klts* 



Build your own— build 
the best at big savings. 
It's easy. It's enloyable 
to assemble your own 
KNIGHT-KIT stereo 
hi-fi — and you get 
absolutely profession- 
al performance and 
appearance. 




More for Your Money fn 
Beautiful HI-FI Cabinetry 

Widest saiection fn contemporary and authentic 
period styles— finest woods, construction and fin- 
ish—at incomparable low cost. Includes complete 
equipment cabinetry, speaker enclosures of all 
types, special room-diifiders and unique, econom- 
ical shelf units. 



Ev&rythlng in Electronics for Everyone 



• Transistor & FM-AtM Radios • Phonographs 

• Citizens Band £*Way Radios ■ Amateur Equipment 

• TV Tubes, Antennas, Accessories • Tools & Hdwe. 

• Test & Lab Instruments ■ PA Systems & intercoms 

• Parts, Tubes, Transrstors, Books 



NO MONEY DOWN-. 
Over 50% More Buying 
Power with Ailied's Credit 
Fund Plan— Up to 24 Months 
to Pay ! 



satisfaction guaranteed or your money back! 




HARMAN-KARDON CITATION A 

Nearly tliree years ago we were privi- 
leged to attend the first press showijig of 
the original Citations — I and II- — and our 
comnieut (ivliicli has often Ijeen quoted in 
advertisements with our permission) was 
that one "list/ened through the amplifier 
back to the original performanee." Of 
course one always listens through tlio am- 
plifier. What we meant was that one lis- 
tened (AroM^Ji— that is, beyond — the re- 
producing equipment to tie original. Of 
course one listens through an amplifier ex- 
cept at a live performance. Next time tve 
shall try to be more precise so that omission 
of italics will not emasculate our meaning. 

A month ago we were privileged to hear 
the new Citation A— a fully transistoriKed 
pre amp-control center, Wa are afraid we 
disappointed the H-K personnel by not 
euthusing adequately. But, having "lived 
with" Citation I and being fully apprecia- 
tive of its listening quality, ive felt that the 
difTe Fences were sufSciently subtle to 
dampen uncontrolled enthusiasm. After all, 
bow much better can something new really 
be than any top-quality preamplifier on the 
market todayt Practically any high-grade 
preainp in the high fidelity field today is 
superior to the equipment used in the aver- 
age broadcast station. And if we are will- 
ing to classify a piece of equipment as 
being in the 9 5 -per- cent bracket, can there 
be an ouistaTiding improvement over it? 
Can anyone diseerii an amazing difTcrenee 
between a 95-per-cent-perfect device and a 
better onet Maybe in this day of inflation 
the maximum should be 200 per cent, or 
possibly 1.000 per cent as in baseball. 

The trouble is, we could discern a differ- 
ence. Not world -shattering, perhaps, but 
still a difference. One notices a degree of 
transparency (a term commonly used iu 



comparing the sound from a true classical 
pipe organ as related to that of a "roman- 
tic" organ) not often heard. One hears 
FTJBTHEli through the amplifier. Enough 
of that^ — let use proceed with the descrip- 
tion of Citation A. 

Transistorization 

The fact that the Citation A is entirely 
t ran sis tori zed is not in itself important — 
we would be perfectly content if improved 
performance could be obtained by using 
burut-oiit fluorescent starters. The fact 
that transistors are used is not necessarily 
enough to compensate for the higJier cost. 
The saving in power consumption is not 
important; the elimination of heat is not 
Earth-shaking. Whxxi does count is that it 
is possible to attain the improved perform- 
ance and still reap the benefits named — 
bonuses in fact. 

necauso of the lower circuit impedance, 
a wider response band can be passed with 
transistors, thus giving noticeably better 
transient response. The specifications arc 
little shoi't of fantastic — fiequcncy re- 
sponse ivitliin db from 1 cps to 1,000,000 
e)>s, for example, riarmonic distortion is 
claimed to he unmeasurable at 2 volts out- 
put, and IM less than .05 per cent. Noise is 
70 db below rated output at 5 mv input 
reference on phuuo, and S5 db below rated 
output from high-level inputs. These specifi- 
cations indicate a very high level of per- 
formance. 

The system philosophy of the Citation A 
is t.horouglily professional — that is, it fol- 
lows broadcast or recording studio practice 
throughout. All frequency- correcting cir- 
cuits are passive, and the gain elements are 
fi^;ed and completely stable. Thus the 
change in gain of a circuit which in usual 
amplifiers combines amplification with 
equaliKation cannot in the Citation A pos- 



sibly affect e([ualizatioii — it can ouly af- 
fect the over-all gain. All amplification in 
the circuit is provided in the form of sepa- 
rate modules having a gain of ^3 dh and 
cm]do.ying 34 db of over-all feedback. Each 
of these modules has three or four transis- 
tors, and each is on a separate print^d- 
eircuit panel which is carried iu its own 
channel within an enclosure at the rear of 
the unit as shown in Fig. 2. Any of these 
modules may be lifted out of its channel for 
inspection or measurement without discon- 
necting a single lead, and the unit can re- 
main in full operation with the module out 
of place. Thus the individual controls on 
the front panel are simple passive networks 
or switches, with all tone control elements 
completely out of the cii-cuit in the "fiat" 
position. 

Physical Arrangement 

Since the amplifier modules arc all con- 
tained in the enclosure at the rear and all 
controls are located on the front panel, 
about all that remains is the interconnect- 
ing between them. The power supply occu- 
pies a portion of the module-Containing 
chassis, with tlie volt age -regulating cir- 
cuitry and the rectifier diodes below the 
chassis. A time-delay circuit is incorporated 
which withholds application of voltage to 
the amplifier modules until the power sup- 
ply has reached full regulation — about 20 
seconds. 

The panel, wliich resembles the Citation 
III in appearance rather more than the 
original Citation I, is fitted with three 
large knobs, four smaller ones, four which 
are stiE smaller, two smaller yet, and four 
tiny ones which are essentially knurled 
shafts. The large knobs control loudness, 
mode, and function; the next four are in- 
dividual stepped bass and treble controls, 
two for each channel. Blend, balance, turn- 
over, and rolloff occupy the next set, while 
the smaller pair are power switcJies — one 
for the entire system and the other for the 
basic amplifier alone. 

The four knurled shafts are panel-varia- 
ble tape equalization controls, two for each 
channel. When the turnover switch is in the 
TAPE ADj position, these controls are in tlie 
circuit for adjustment of tape load and 
turnover to the exact characteristic desired. 
Four push-bvitton switches provide for 
stereo-reverse, rumble filter, contour, and 
tape monitor. And finally, a stereo head- 
phone jack is located on the front panel. 
This points np the reason for the separate 
basic amplifier power swlteh^ — you can turn 
on the power amplifier fro'in ihc panel when 
listening to headphones. 

Performance 

More recently we have had a chance to 
"live with" the Citation under more fa- 
miliar conditions. It is always diflTionlt to 
try to judge any equipment in unfamiliar 
surroundings — loudspeakers which are un- 
known to us, a different room, .ind (prob- 
ably more important) musical selections 
which we do not know well. And in any 
comparative listening, one should bo able 
to make instantaneous changes from one 
condition to another. Perhaps the moat 
important axiom about such tests is that 
only one thing should be changed at a time. 

Thus in our own listening room, with 
loudspeakers, acoustic environment, phcuio 
equipment, power amplifier, and tuner the 
same for both the "A" and the "B" of an 
AJi test, we were able for the first time to 
maliC direct comparisons between the new 
Citation A and the "old" Citation I. Under 
these conditioTis, the previously- thought- 
subtle differences were much more pro- 
nounced — in spite of the recognized quality 
of the Citation I. Bass appeared to be 
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Fig. 1. Panel view of the new Harman-Kardon Citation A transistorized preamplifier. 
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Fig, 2. View of the Citaiion A showing (he housing vor the eleven three-fronsistor 
modules, one of which is shown removed from the nylon "trocks" into which it fits. 



"tighter," aud the high end was sniootli and 
crisp; with a diflfeTeiitiatioii between instru- 
ments that had not been noticed before. 
Not only IV a 3 tbia observable on phono, 
witb familiar records, but also with both 
mono and stereo FM radio programs. 

Comparisons wcie also made from tape, 
both Tvith and without the built-in ampli- 
fier of the tape recorder. The reason for 
this was to determine how well the adjusta- 
ble feature of the Citation A functioned. 
Briefly, the top end can be trimmed by 
varying the loading aeross the tape head, 
which provides a small change in ouput. 
The turnover control makes it possible to 
adjust the turnover to exactly the frequen- 
cy required for the particular head. The 
controls can be set to accommodate 7% or 
3% ips, but still more important it makes 
it possible to play COIR tapes so they 
sound as we expect NAB-e<5uali2ed tapes to 
sound. This is, aa far as we Ifnow, unique 
to tlic Citation A. In fact, we know of no 
presently existing recorder in which the 
equalisation can be changed readily to ac- 
commodate the cent curve. Even though 
most tape recorders used by no n -profes- 
sionals employ their own aaiplifiers, the 
advantage of using the tape-head input 
direct from the bead itself eliminates one 
other potential source of distortion, in ad- 
dition to giving a wide r.inge of control 
direct from the panel. 

Measu remenis 

We — both ourselves and our readers — 
are sufficiently experienced with equipment 
of various types to be slightly skeptical of 
the specifications offered about perform- 
ance, and we do not usually accept tbem at 
their face value unless we have verified 
them to our own satisfaction. After enough 
measurements have been made, one soon 
learns whose specifications to believe whole- 
heartedly. We found out some time ago, for 
example, tliat the claims for the Citation I 
and Citation II were completely substan- 
tiated by our own measurements, even 
though we do not have laboratory equip- 
ment that is thoroughly comparable with 
that at the factory. Hoivever, even the most 
economical equipment is capable of being 
checked, and if such checking is done at 
sufficiently close intervals, one is able to 
feel a certain amount of reliance on the 
actual raeasurements. 

Thus when we read that the Citation A 
had harmonic distortion iviiicli was nnmcas- 
ureable at rated output, we felt that it was 
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necessary to find out for ourselves. Bated 
out:)iit is 2 volts, and maximum output is 
claimed to be (i volts. We made distortion 
nieiisnrements at 30, 100, 1000, and 7500 
cps. At 1000 eps, for example, we found 
distortion to be .06 per cent at 3 volts out- 
pnt. Then we ciiecked the generator alone, 
and found the distortion to be .06 per eent. 
Trying again, we found that figures agreed 
in this same fashion at all of the frequen- 
cies measured. Then lie tried at 'i volts, 
and still distortion measured .06 per cent; 
also at 4 volts output, and again .06 pef 
een;. At 5 volts, the measurement increased 
to 0.1 per cent, and at 6 volts, it was O.E) 
per cent. Similarly, IM distortion w^s be- 
low 0.1 per cent at 2 volts, increasing to 
0..^ per cent at 4 volts, and slightly over 1 
per eent at 5 volts. 

With a signal of 0.36 volts to the tuner 
input, we measured an output of 2.0 volts 
at 10 cps, and also at 100, 1000, 10,000, 
and 100,000 cps. While the amplifier is 
claimed to be tlat up to one megacycle, we 
had no generator which went that high. 
But we n'onld settle for Hat response up 
to 100,000 eps any time. 

On the mag phono inputs — two are pro- 
vided — \rc fouTid that an input of 2.2 mv 
gave the rated 2-volt output, slightly more 
than the speci/ieatioii. All phono curves 
measured within ± 1 db from the indicated 
values, .as was to be expected. Tape curves 
measured in accordance with tlie NAB 
curve at a given setting of tlie ad.y.tstable 
eonrrol— -the latter giving a turnover vari- 
able from 1500 to 5500 eps. Hum and noise 
measured 66 db below 1 voU ivith the vol- 



ume control set for an input of 5 mv and 
an output of 1 volt oa phono, aud on the 
high-level po.sitious the figure was 78 db be- 
low 1 volt with the volume control set for a 
1-volt input signal. The front-pniiei plioue 
jack is apparently in parallel with the out- 
put of the preamp. Output and phone-cir- 
cuit impedances measure in the vicinity of 
300 ohms. The output signal is adequate to 
feed either high level phones or the more 
usual low-level units. 

FISHER FM-STEREO 
BROADCAST MONITOR, 
MODEL FM-1000 

The TM-IOOO is really nut the usual 
type of FJI- stereo tuner — neither by de- 
sign or function. Indeed the only reason 
for us to examine and report about it is 
that it represents a level of performance 
at least an order of magnitude above most 
available FAI tuners. Before eontiiming 
further, and raising your hopes needlessly, 
it should be pointed out that the FM- 
1000 is priced iu the "over $400" category. 
In other words, this is a professional piece 
of gear and will be of interest mainly to 
Ijroadcast stations and those audiofans 
with firm convictions ajid a rather large 
amount of assets. 

Actually, another reason for reporting 
about this instrument is that it proves 
something we have been saying for some 
time : that there is often more to a piece 
of equipment than is revealed by the spo- 
eifieations. For instance, consider the rated 
IHFM sensitivity of the FM-IOOO— 1.5 (av. 
By itself this number tells us that this 
instrument is capable of receiving a sta- 
tion even with a relatively low signal level. 
There are many tuners available which 
can handle such small signals. We could 
go on from here and point Out that each 
one of the technical specifications of the 
FM-1000 can be, and is, matched by other 
available tuners, and yet very few sound 
as well as this one does. The significance 
of this digression is that specifications go 
a long way towards describing an elec- 
tronic instrument of this kind, but there is 
a combination of rather minute and dif- 
ficult-to-measure variables which finally 
determine excellence. On top of that, the 
excellence we are referring to often re- 
quires an AB comparison in order to be 
distinguished from the very good; the two 
instruments have to be playing almost at 
once. 

Response curves are not shown from the 
measured unit — -we prefer to withhold them 
until we construct the Citation A from a 
kit — probably in two or three months. In 
the meantime, we shall be more th.an eon- 
tent with the performance and listening 
quality of the factory-wired unit. Ii-20 




Fig. 3, Fisher FM-Stereo Broodcast Monitor, Model FM-1000, 
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the incomparable new 



SERIES M33 




HIGH FIDELITY PHONOGRAPH CARTRIDGES 



NOT HOW MUCH? BUT HOW GOOD? 

Accofdino to United Press' Preston McGraw, the Shure series M33 csrtrrdges 
are "so good that n hard-shetled listener might suspect Sl^ure enginesrs of 
not knowing vjhsl ttjey tisd vjhon they hung 3 price idg on theiri," 

We knev;, all rigtit, Mr. McGraw. It's just that we don't believe the best 
."iounding cartridge need be the niost expensive. The new Series M33, after all, 
was developed by the same team of engineers who developed the redoubtable 
Shure M3D series ... the world's tirst truly high fidelity stereo cartridpe. 
Numerically, Shure has made more highest-quality stereo cariridges than any 
other manufacturer— and they're used by more critics and independent hi-fi 
authorities than any other. Chronolooically. Shure had a two year head slart on 
the others. In short. Shure lias learned Itow to make these critical components 
in the kind of quantities that result in lower prices. 

THE SOUND OF SPECIFICATIONS 

Again quoting Mr. McGraw: "Professional engineers are largely impressed by 
specifications, and the specifications of the M33 (except for compliance) are 
not unprecedented. Bui the way :t sounds is something else again. The M33 
puts flesh and bones on specifications. It brings out sou/jtf from records that 
more exponsi'/e cartridges do not." 

He's right. To begin with, Shure specifications (as published) are not 
theoretical laboratory figures, or mere claims . . . they are actual production 
standards. 20 to 20,000 cps. response may appear average. But what the bare 
specifications don't show is that the M33 series goes right through the audible 
spectrum without a hint of the break-up prevalent in most other cartridges. 
Also, it is remarkably free from disconcerting peaking at this frequency or that. 
Result: absolutely smooth, transparent, natural sound re-creation. (Inciden- 
tally, where would you find a record that goes from 20 to 20,000 cps. with genuine 
music on It?) 

Separation Is over 22.5 db. at ItXX) cps. Much more than necessary, really. 
Again, the separation figure doesn't show that the M33's .reparation is ex- 
cellent throughout the audible spectrum. No cross-talk tietween channels. 
Even when an oboe plays. 

And the matter of compliance: 22 x 10-'= Cm. per dyne for the M33-5. 
Now there's a specification! According to Mr, tulcGraw, the Shure 
stylus feels like a "loose tooth." And so it should. The incredible 
compliance of the M33-5 gives it the ability to respond instantly to 
the manifold and hyper-complex undulations of the record groove. 
Superior sound Is one outcome of the superb compliance, 
^ii Another is the ability fo track the record at low force. The 

"Ujjf M33-5 will track at forces as low as any other cartridge on 
the market today. 
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One other item: if your tracking force is 4 to S grams, the even lov^er cost 
M77 Stereo Dynetic will deliver :he best sound you can possibly get from 
your cartridge-arm combination. 

THE ULTIMATE TEST 

Give a listen. In fact, compare the Shure M33 series with any other cartridge, 
regardless of price, in A-B tests (we do it all the time). If you are not imoressed 
with the distinct difference and greater naturalness of the Shure, don't buy it. 
That's punishment enough for us. 

PRICES: 

Why spend more than you must? M33-5 and M33-7 net for $36.50 The M77 
is only $27.50 

If you insist on Shure when you buy, you can demand more from the rest of 
your system when you play . . . write for literature, or still better, hear them at 
your high fidelity showroom: Shure Brothers, Inc., 222 Hartrey Avenue, 
Evanston, Illinois. 




Fig. 4. Block schematic of the Fisher Broadcast Monitor. 



One may well ask why we have spent 
so mnoli space to describe the inability 
of speeificatioDs to indicate small but sig- 
nificant differences in performance. The 
answer is simple; we are making the by 
now obvious point that it is possible to 
miss out on s. superlative instrument by 
"buying specifications." The solution is to 
be guided by specifications and your cnra. 

Now back to the FM-1000. Some of tlie 
features of this unit are : a VU meter to 
indicate audio level ; a signal strengtli 
meter; automatic switcldng betivoen stereo 
or mono reception; a stereo beacon wliieh 
automatically indicates that a stereo pro- 
gram is being broadcast; "llierotune" 
which automatically cut off a.f.c. while 
tuning, and automatically cuts it back in 
after the hand is removed from the tuning 
dial; provision for crystal control of the 
front end fpr use as a broadcast monitor; 
and a muting control. In addition, tlie 
PM-1000 will accept either a 300-ohm or 
72-ohm antenna lead. 

Operation is cjuite simple in spite of 
the rather formidable lineup of controls, 
lamps, and meters shown in l>'ig. 3. In fact, 
except for the need to read audio level 
from time to time, most controls are set 
and not touched after the initial adjust- 
ments. For this reason vre ivould like to 
see those little-used controls hidden be- 
hind a swing-down door as they do in their 
new control amplifier (Model 101-C) . 
Even engineers can appreciate functional 
placement of the controls. 

Circuit Description 

The following description is illustrated 
in the block diagram shown in Fig. 4. 

The signal from the antenna is fed to 
either the T2-ohm or 300-olim inputs. The 
balanced 300-ohm input is converted to 72 
ohms unbalanced by a bahm, L.. Then the 
signal goes through S, where it is directed 
through eitlier the tunable or crystal-con- 
trolled front end. S, also can insert a 20- 
db resistive pad at this point to prevent 
overloading due to strong local signals. 
From S, the signal is coupled to the 300- 
ohm nnbalanced input of the tunable front 
end through balun L,. Baluns L, and L, 
also attenuate ear ignition and other inter- 
fering signals. From i, the signal goes 
through a tuned circuit to V, (ECC88/- 
6DJS}, .1 cascode r.f. amplifier. Then they 
are fed through a double-tuned circuit to 



the GCW4 NuvistoT mixer stage F.. TJie 
oscillator stage Vs is also a 6CW4. Now 
the signal goes through six i.f. stages, the 
last four of them serving as limiters Five 
of the i.f. stages are 6AUG pentodes. The 
grid-bias voltage of i.f. tube F, is used to 
drive the tuning meter and to control the 
muting circuit. 

The Micro tune circuit amplifies hum 
picked up by the tuning knob when tlie 
hand touches it. The amplified hum is 
used to activate relay Ki which in turn 
grounds the a.f.c line and at the same 
time breaks the circuit to the a.f.c. indica- 
tor lamp on the front panel. 

The multiple^; section reeives the audio 
output of tlie ratio detector through a 
cathode follower. The composite signal is 
fed to a time-division network where the 
left and right signals arc detected and fed 
to the audio output section. The audio sec- 
tion consists of two EF86/6267 pentodes, 
one for each eiianuel, and a dual-trio de 
cathode follower (ECC88/6DJ8) . The out- 
put from each cathode follower is applied 
to a VTVM circuit, through a step attenua- 
tor, which drii'es tJie "\TJ meter. 



Performance 

As expected, tiie FSI-1000 meets all of 
its specifications without difficulty (we did 
not test it with a crystal-eontTolJed front 
end). We will not Hst tliese specifications 
because tliey are truly beside the point; 
the point is that the FM-1000 produces 
excellent sound. In fact it is one of the 
cleanest wc have lieard in recent months. 
On the other hand, as we noted before, the 
price is commensurate with the quality— 
both are high. L-l? 

WEATHERS "66" TURNTABLE 
AND PICKUP SYSTEM 

It lias been at le.ist five yearSj probably 
more, since Weathers pioneered the con- 
cept of a very light turntable driven by 
small precision motors. Also, a good many 
years have passed since they introduced 
a wood arm utilizing the viscous- damping 
principle. Now we Iiave the opportunity 
to examine the latest effort from the Wea- 
thers organization — the Model C6. 

The appearance of this system is rather 
startling; it reminds us of those ingenious 
clocks which seem to have uo visible drive 
mechanism. At first glance it is hard to 
figure out where the motors are, and even 
iviien we know, it is still hard to figure out 
how they eould be fitted in such a com- 
pact space, Note that there are two motors, 
mounted diametrically opposed, so tliat .suf- 
ficient torque is provided to drive the turn- 
table at constant speed even with a dust- 
removing device installed. We mention this 
because some previous models were in- 
clined to slow down when loaded by some 
types of dust cleaners. While we are men- 
tioning changes, we should note the mer- 
cury power switch. This type of switcli 
eliminates all clicks and pops, both elec- 
trical and mechanical, usually attendant 
to turning power on or o£E — a valuable 
feature for recording. 

T!ie "(56" is a complete turntable ajid 
stereo pickup syst.em with a ceramic cart- 
ridge which proves the case for this type 
of cartridge, in the high-fidelity field. 
Since it is a ceramic cartridge, it can be 
fed directly to the auxiliary inputs, or 
with the supplied network, to the magnetic 
cartridge inputs. One of the advantages 
of the ceramic cartridge is the improved 
signal-to-noise ratio resulting from the 
much higher signal output (than the 
m.agnctic cartridge) . 




Weathers "66" turntable and pickup system. 
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your eye can't tell . . . but your ear can 



PfilCE VS. PERFORMANCE 

Ruskin said it; "There is hardly anything in the worid that some man 
cannot make a iittie worse and seli a littie cheaper and the people 
V:/ho consider price only arc this man's lawful prey." Hear, hear. 
And riot being ostriches, v/e admit to having seen so-caiied "stylus 
replacements for Shure Cartridges" selling for less than genuine 
Shu re Dynetic® Re placement Sfyli. We bought several and 
examined them: 

LABORATORY FINDINGS 

Shure laboratory tests show that the imitation stylus assemblies 
labeled as replacements for the Shure Model N7D Stylus Assembly 
vary drastically in important performance characteristics. For 
example, the compliance varied from a low of 0.9 to a high of 11.5, 
requiring 9.0 grams to track a record with a low compliance stylus, 
and 2 grams with a high compliance stylus. The high compliance 
stylus retracted at 4 grams needle 

force, allowing the cartridge case to h^^^^^^^^^H 

drag ori the record surface, thereby 
becoming inoperative. Response at 
hiigh frequency (relative to the 1 kc 
level) ranged from a 5.5 db peak to a 
drop of 7.5 db. Separation varied from 
"good" (27 db) to "poor" (16,5 db) at 1 
kc. These figures reveal that there is 
very little corisisienc/ in performance 
characteristics o{ the imitation Dyneiic 
Styli. 

in each of the categories shown 
above, the results ranged from good 
io poor. As a matter of fact, only 10% 
of the samples mei the Shure perform- 
ance standards for the Shure N7D 
Stereo Stylus. 



insist on a genuine 




A DIAMOND IS, A DIAMOND IS A DIAMOND 

Time was when the stylus price was measured by Its tip— diamond, 
sapphire, ruby, etc. All good styli have diamonds today— and it is 
no longer an important determinant of price. Shure Dynetic Styli, 
for instance, are precision crafted throughout and each is pain- 
stakingly inspected dozens of ti mes before it is shipped. Tolerances 
are incredibly rigid. Rejects are high. These standards and pro- 
cedures are expensive , , , but, we feel well worth the time, labor and 
expense because the stylus is, in fact, the major factor in the Shure 
Stereo Dynetic's reputation for unvarying high quality, superb 
performance, and utmost record protection. Obviously, if you use 
an imitation Dynetic Stylus, we cannot guarantee that the perform- 
ance of your Shure cartridge will meet published specifications. 

SHURE PROTECTS YOU 

Shure offers a full one year guarantee on all Dynetic Styli Covering 
workmanship and materials. And, in 
^^^^^^^^^^H addition, Shure protects you in the 

event of damage through your mis- 
handling the stylus. Repair costs are 
nominal ... for the life of the stylus! 
(This does not cover normal and ex- 
pected needle tip wear.) When to re- 
place the stylus? No safe "number of 
hours in use" can be given — however, 
with normal use, we suggest a new 
stylus about every IS months— it pays 
for itself in increased record life. Or, 
y " ask your high fidelity dealer to inspect 
yo^'" stylus periodically. 



HIGH FIDELITY PHONO STYLUS 



Lilerature: Shure Brothers, Inz. 

222 Hsrlrey Avenue, Eviinslon, Illinois 



look for this wording on the box: 

"THIS DYNETIC® STYLUS IS PRECISION MANUFACTURED BY SHURE BROTHERS, INC." 
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The Turntable 

FoT a tuTiitable o£ this quality, the 
Weathers is probably the least space- 
hungry unit of any we know. The primary 
re a soil for thij3 eompaetness is the ex- 
tremely light tumtablo platter and the 
resultant small drive motors required. Most 
of you are undoubtedly familiar with the 
new approach to turntable design indicated 
by these facts; the turntable is actually 
very light although it is relatively mas- 
sive when compared with the rotor of the 
motor. In operation, the platter rotates 
on a spindle with a polislied spherical bear- 
ing surface on either end. Each spherical 
surface rides on a thrust bearing which 
is housed in a brass spindle housing. The 
spindle is about 3/16-in. in diameter and 
is center leas ground to provide a highlj- 
accurate bearing surface which is matched 
by the precisely bored hole in each brass 
spindle housing. In fact the fit is so pre- 
cise that we experienced difficulty in re- 
moving the spindle from the housing — al- 
though it rotated freely. 

An advantage of the lightweight planter 
is the relatively short delay required to 
attain operating speed. This, coupled with 
the fact tJiat the motors will rotate back- 
wards, makes it extremely easy to "cue" 
witli this turntable. One need only rotate 
by h.md until a particular location is 
reached, back off % of a turn, and re- 
lease on "cue". 



The Pickup System 

The system includes a carved walnut 
vis CO us- damped arm, and a ceramic-type 
cartridge, as previously noted. The arm, 
because it is viscous-damped, descends 
gradually to the record surface when re- 
leased, Tliis prevents damage to both the 
stylus and the record, due to the pickup 
accidentally dropping. More important, it 
prevents the picltup from "skipping 
grooves" when the turntable is subjected 
to mild shocks. In addition, it is great fun 
to amaze your friends by casually flipping 
the arm towards a partieiilar section of 
the record and walking away as it settles 
gracefully and gently. 

The cartridge contains a pair of ce- 
ramic elements, coupled through a soft 
linkage to tlie stylus armatvire. Movement 
of the stylus stresses tlie elements and 
generates a varying voltage. The cart- 
ridge is extremely easy to remove and re- 
place and is very small compared with 
most cartridges one sees about. 

The stylus force of the unit we tested 
was just under 1 gram. The manufacturer 
claims that it can operate ivell at much less. 
The "secret" is in the extremely high com- 
pliance and low moving mass. Of course, 
this is not an unmixed blessing — the stylus 
must be kept scrupulously clean. On the 
other hand, the increased record life is 
well worth the slight inconvenience of 
periodic "tip cleaning," 



Performance 

Now we are at the crux of the matter 
— how well does this system performf 
First let us dispense with the obvious — 
the Weathers Model "66" meets, or ex- 
ceeds, its published specifications, which 
are quite excellent : speed 0.05 per cent 
fast; llutter and wow 0.05 per cent max- 
imum; resonance of arm system 14 cps 
(damped); frequency response plus or 
minus 1 db from 20 to 20,000 ops; chan- 
nel separation 35^0 db from 20 to 15,000 
cps; distortion unmeasurable using stand- 



ard test records; and so on. In reality the 
Weathers "GC" faithfully reproduces the 
recording without adding the slightest 
amount of coloration. Ii-22 



ELECTRO-VOICE STUDIO 
MONITOR SPEAKER 
SYSTEM, SENTRY II 

This speaker system is designed, and 
intended, for a rather special application; 
as a monitor speaker in broadcasting 
studios. The raison d'etre for this system 
highlights a significant but rarely con- 
sidered problem for the audiofan. 

To understand this problem we must first 
understand how monitor speakers affect the 
broadcast sound. In its simplest applica- 
tion, the broadcast engineer listens to a 
program as it is being broadcast through 
his monitor speakers. Because of what he 
hears, he adjusts the controls on his con- 
sole to provide the best sound. Under tliese 
conditions, any deficiency of the speaker 
may show up (negatively) in the broad- 
cast. Tims, all broadcasts from this sta- 
tion may havo a built-in "monitor bias." 

In more sophisticated cases, the tapes 
used for a broadcast may have been 
monitored during the recording session by 
a speaker with either high distortion or 
poor frequency response — or both. 

This problem, as stated, is not rare! 
From our own experience, pliis the expe- 
rience of companies dealing with broad- 
casting stations, it is not even uncommon. 
We had observed ine>.*pensive speakers in 
studios over a long period of time before 
the significance struck us. It is our under- 
standing that some broadcasting studios, 
over the years, had rejected very good 
microphones in favor of units of poorer- 
quality because the test Jiad been monitored 
over an inadequate speaker system. In 
fact we have arrived at the reason for 
the introduction of the Electro-Voice 
Sentry II (and Sentry I — the wall-hung 
version). 

The system consists of two speakers and 
a built-in crossover network which in- 
cludes an impedance-m.atching transformer 
so that the speaker may be used with im- 
pedances of 16, 150, and 600 ohms. The 
low end of tlie frequency spectrvim is 
handled by a 12-in. woofer and the high 
end by a coniprcssion tweeter. The en- 
closure comes unfinished but sanded and 
sealed. Power handling capacity is 20 
watts. 



A Plot Sound 

We cari observe from the response curve 
sliown in Fig. 7 ttiat tlie Sentry II is un- 




Fig. 6, Electro-Voice Sentry II studio moni- 
tor speoker system. Intended for profes- 
sional opplicafions, the unit hos an ex- 
ceptiontjlly flat response curve, as stiown 
in Fig. 7. 



usually flat in response. In addition it 
sounds quite good to our cars. We suspect, 
however, that many people would not be 
quite so pleased with the sound — primarily 
because they are not used to a flat speaker 
system; whether by design or hy accident, 
the sound reproduction systems wo are 
forced to hear most of the time are far 
from flat, ~Fot this reason, many people 
would find the sound of the Sentry II a 
little strange, and therefore not to their 
liking, until they lived with it for a short 
time. After that, the over- and muddy-bass 
common to less accurate speaker system 
sounds unacceptable. In monitor booths, 
the usual listening level is higher than in 
the average home, so the Fletciier-Mimson 
deficiency of the ear does not become ap- 
parent. Of course, on its own nierits the 
Sentry II is truly good sounding, handles 
transients well, and has a tight bottom. 
And it can very well solve the problem in 
the broadcasting studio. li-23 



Fig, 7. Response 
curve for the Sen- 
try II loudspeaker 
system. 
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we didn't know our 
bass was dangerous 

(even at a distance of thirty feet!) 




When the EMI Model DLS-529 bookshelf loudspeaker 
was first introduced, we said it was a "dangerous loud- 
speaker." We even described the speaker's dangers in 
minute detail. Now we find it is dangerous even beyond 
our imagination. The worst part is that someone else had 
to warn us. 

High Fidelity magazine recently tested the DLS-529 
and reported it smooth and well-balanced "throughout its 
range which is estimated to extend from about 30 cps to 
beyond audibility." That's true. Its frequency response is 
far greater and far smoother than many speakers costing 
twice as much. 

The journal also stated that the DLS-529 "does not 
need much amplifier power to produce a good deal of bass 
response." That's right. The bass-producing capability of 
the speaker is unique. Other bookshelf types, and some 
larger systems, need a minimum of 25 watts of amplifier 
power to drive their speakers effectively at very low fre- 
quencies. 

High Fidelity tells of driving the DLS-529 with a 60 
watt amplifier. The pre-amplifier was set "just past the 
'12 o'clock' position" and "enough bass power was radi- 
ated to set up vibrations in a cabinet door located some 
thirty feet away from the speaker." And therein lies an 
unrecognized danger of the dangerous loudspeaker. 

The lesson is obvious. If your penchant is for Bach 
organ works, be especially careful. Every pedal note will 
roll through your listening room as if in a cathedral. 



Music, heard through a top-flight system with true 
fidelity loudspeakers, is meant to be felt as well as heard. 
The renowned designer of the DLS-529, Dr. G. F. Dutton, 
understood this very well. He deliberately constructed 
the speakers to recreate the feeling, plus the purely- 
auditory experience of concert hall listening. Enjoy it. But 
if your cabinetry loosens, remember... we warned you. 

One more thing. Extreme highs may not make their 
presence feit as dramatically as extreme lows, but they 
are quite important. The smooth, balanced response to 
"beyond audibility" (as High Fidelity termed it) bestows 
an exciting quality and a liveness on reproduced sound 
that can be fejtas surely as powerful bass. This smoothly- 
balanced response over the entire frequency range first 
made us realize that the DLS-529 was dangerous because 
it demands a reappraisal of previously accepted stand- 
ards of excellence. 

And now,. .dangerous because the "physical feel" of 
its bass response transports the listener out of the listen- 
ing room and into the concert hall. 

But we do not fear the inevitable judgment of your 
ears., .even when you hear this $159.00* speaker system 
compared with other speaker systems regardless of price. 

For further information, write Scope Electronics Cor- 
poration, 10 Columbus Circle, New York 19, N,Y„ exclu- 
sive distributors of EMI Loudspeakers and Integrated 
Tone Arms and Pickups. 



*$1€9.00 in south and ii/cst. 
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JAZZ and all that 



CHARLES A. ROBERTSON 




STEREO 

Glen Groy: They Alt Swung The Bluesl 

Capitol Stereo ST1739 

Thie is tlie fiflli volume in tbe "Koimds of 
Hie Grent Bunds" series, a project bcirjg 
earried out under tile direction of Glen Grni" 
by tbe Casa Loina orebestrn, foymed Jroni n 
aensoned buiicli of big-band refugees iie"n' 
located in Hollywood studios. Tbe sounfls aie 
the greatest yet. either beeause of tj^e lengtli 
of time the band has worked togetlier or the 
eboice of the hlueii aa topic of conversation. 
The previous recreations of idt arrnn^eujents 
and famous solos were nli performed witii 
professional pollali. and the recorded Jidelif.v 
is sometliing tbut wjis unattainable during 
the KwinjET era. J^ut few studio groups arc 
able to match tlie ijpirit tleveloped thronjrh 
liour5 of rehearsal aad days on the roatl. 
'J*he Caaa Lonia crew came clO!5e mora often 
than not, and this ttini; out plays tributes 
tn Tommy Horsey^ .TlniTviy TjUncefOT(l^ Count 
Basle and Duke Ellington as though it bad 
just dnisJjed a si-v-nioiith engagement at tbe 
old Palomsr Ballroom in Ij09 Angeles. 

The worji of original bands is surpassed 
in some cases, notably on Tango Slues, whicii 
failed to attract much attention in the Harry 
.Tames version. Too delicate to stand uj) 
agnlnat a crop of flagwavers, the tune flotir- 
isbcs under Gray^s loving care and tbe fancy 
trumpeting of Joe GrnYes. Also revltallKeil 
above the call of duty are Graj^'s iVo ik^amc 
Jive, and Glenn Sliller's IB.'ii) recording of 
Farev.eH BliKs. As li'loyd Smith used one of 
the earliest ampliRed guitars with Andy Kirk 
on Floyd's Guitar lUueSj the sound of Alviiio 
Rey'a modern electronic instrument is hardly 
the same. Prominent among the soloists are 
Sbortj- Sbcrock, Mannlc Klein, Babe Ilnssln, 
MUt Bcrnbardt. Ray Sherman and Irv Kotlcr, 
but the star performer is Abe Most, who con- 
fidently assumes clarinet roles once played l)y 
Benny Goodman. Barney Bigard and Woody 
IJerman. 

Hugh Romney; Third Stream Humour 

World-Pacific WP1805 
The Modern Jazz Quartet & Guests: 
Third Stream Music 

Atlantic Stereo ALCI917 
{4-track UST tape} 
John Lewis: Jazz Abstractions 

Atlantic Stereo ALCT913 
(4-track UST tape} 

About the only connection between bumor 
and third stream music until now "was tbe 
deud seriousness of tbe introductory pros- 
pectus and most explanatory writing on the 
&ul>jeet. Even those musicians and critics 
who refused to accept the precepts as outlined 
couciied their objections in tbe terms of a 
acliolarly treatise. Tliat many classical com- 
posers, including tbe contemporary experi- 
menters with "musique concrete" and other 
futuristic projects, have a humorous side 
seems to be forgotten. Although Hugh Eomne.v 
never touches ujion the joining of jau^^ and 
classical technitiu^^s. tbe mere fact that he 
mentions third stream in tbe same breath 
with humor, even In the British spelling 
should be encouraging. Some listeners may 
see a significance in the closing of the Heanla- 
eance on the night the discourse Tvas delivered. 
The Holl.vv^ood club was about to be boarded 
up prior to being torn dow^n to make way for 
a new Playboy ClTtl>. jVfter all. tliere ai'e peo- 



ple who fail to see anything humorous In sex, 
Itomney's brand of comedy places the old- 
fasliiOiicd gag in juxtapoMition with an origi- 
nal and hlgiily eer(:bral type of fant.isy. In 
the brief but lively nutoi>lograpliy on tbo 
liner, liis antecedents are disclosed only back 
jiS :'ar as his World War II discharge in 
Pnris. lie has moved in boliemlan circles 
since llicn, first in Europe and then in the 
L-nited Slates, painting at tbe F.eaux Arts, 
slui'.yliig dance with Martha Graham, re- 
citing poetry to jaK^: in Coston, and attend- 
ing a sciiooi for acting in Mew^ Yorli. Instead 
of copying tlie seliool of slek comedians, he 
ignores i>olllics, topics of the day. dirty words 
and psychoanalysis. Before talking on the 
telc:)]ione during a sketch, he would probably 
try to eotnntanicate by extrasensory percep- 
tion. While fully aeciuainfcd with hip lan- 
giiage. be luis moved a stage i.ieyoad and onl}^ 
drops into tlie argot when n(^cessary. When 
at bis liest, Romney operat's la his own 
strange world of dreams, Buddhism and Zen 
philosophy. Ills more mundane gags alwaya 
dra.v audience laughter, but they often seem 
out of place, just as a rehearsal of third 
stream music would be disrupted by a Kid 
Ory tromirane blast. But the laughs do bring 
cverybo<ly hack <lown to earth. 

The two albums rrsponsible for starting 
all the till I'd strejim furor are now^ available 
on fonr-trjieii stereo tape, and tbey belong 
in tlic li]>riiry uf everyi>ne wiio tliln^^s scri- 
ous'y about contemporary music, Unreuoii- 
3 true ted liua^orisls can jUways doctor the 
tape by overdnhbing a Bubhei" Milcy muted 
trim) pet passage or splicing in a .T, C, Higgin- 
iKJfbani trombone solo at a]>propriate inter- 
^vils. Oat^blers in "aiustquc concret',^" will 
find much exeeUent material with which to 
ivrcak havdt by altering tape speed and per- 
foi'liiing other electronic trb'kery. Perhaps 
the next iiinov.'ition to come over tiie jasiK 
horlKun will be something called "jazK con- 
crete." composed entirely on a tape recorder 
i"*y editing an assortment of preijared tape. 
In the nieantinii;. a great deal of rare and 
heautifal music is to be found lurking under 
all tbe liner verbiage enclosed with each pack- 
age atid tbe compositions of John Lewis, 
.lintmy Giulfre and Gunther Sehuller can ho 
enjuyid for tlieir sonic valuea alone. 

Les Double Six Of Paris: Swingin' Singin' 
Philips Stereo PHS600026 

This talented group from the French capital 
firs; arrived in this country on an album 
that still fijiures proniineiitiy lu Capitol lists, 
iitit the sir.ingc machinations of international 
fxe:iange brings the second through customs 
on tiie Philips label. Since rocketing to instant 
success, tin.' memijers have toured in Europe 
and Canada, with prospects oi a trip to the 
United states in the otting, Miuii l*orrin con- 
tinues to direct and sing iine of the two 
female leads. l>ut her assisting force is apt 
to be alterf'd according to tiie di'-mands of 
the I'Vencli Army or a singer's sudden wdiim. 
Two dllTerent groups are involi'od in the 
current production, unless it would be correct 
to mai^e the stereo count four, as recording 
sessions allow eacii voice to swing a second 
time around. The doiilde treatment ensures 
a full baud sound. an<i rival recordings of 
Lambert. Hendricks and Ross which enlist 
only rli,vtbni supiJort seem thin by comparison. 
The French lyrics also helj) eriorujousl.v, and 
stu;lents of tiie language can have great fun 
uniavellng tbe plots to Bobby Timmons' 
Mo<^nin% Soyajiple From Tfio Appl^.^ and Niuftt 
ill Titnijiifi, Tarisians may change women's 



fashions each year, hut no in?,?, style Isi ever 
out of date In tbe City of Light. The Double 
Six voices recreate the borp parts iu en- 
sembles and solo efforts aa though the ar- 
rangements were brand new, doing especially 
well l>y the Woody Herman recording of 
Auttimii Leaven. In this case, the stereo 
version Is a must, 

Phineas Newborn Jr.: A World Of Pionol 
Contemporary Stereo S7600 

Technique is only part of the equipment 
a jazK pianist sliould have to become a major 
force, but tbo knack for doing the impossible 
certainly helps. Phineas Newborn burst upon 
the recording scene in 1930 with an over- 
.lupply of outward glitter and virtuosity of « 
.■sort not often attained at the age of twenty- 
live. So perfect was bis playing that there 
seemed to be no room for improvement. The 
complaints lodged against Newborn by critics 
and audiences alike were for lack of emotional 
depth and anything original to say. It was 
thought that these missing elements could 
lie uctpjlred only by a less ambitious display 
of pyrotechnics and more economy of style. 
Xewbom fooled everyone by doing just that, 
and for a while Ids rising star was hitched 
in a position secondary to such leaders as 
Charles jMingas, Roy Ilaynes, Teddy Edwards 
and Howard McGhee. lie also moved to the 
warming climes of Southern California during 
tbis period and signed a contract with Con- 
temporary, 

ivVw horn's debut on tbe label as leader is 
the first album to bear his name in some 
time, and again he fools everyone by topping 
bis previous high mark and playing with 
greater technical brilliance than ever before. 
Nut only do his fingers move over the beys 
at Impossible speed, but they maintain a fnll 
toiicli and give eaeli note the exact degree 
of tonal value desired. The most daKKlIng 
feats arc performed d Tiring improvised pas- 
sages on Charlie Parser's Cheryl^ Clifford 
Brown's Ualioitti, DIkkj- Gillespie's J/antcca, 
and Sonny Rollins' Oleo. Any remarks about 
surface emotion are forestalled by a roiuantic 
lAtsk LiJCf while even the feelings of ^^^ayne 
r< ing admirers should be appeased by the 
sentinn'iital waltK fjeroy Vinnogar wrote In 
memory' of Carl Perkins. The riianlsi enjoys 
supjiort alternately of riiythm feains borrowed 
from the groups- of Mili^s Davis and Cannon- 
ball Adderley, iiut bis own left haTid proves 
to be extremely dependable at keeping tempo. 
Perhaps the most encouraging sign of all Is 
that Newborn sounds as tliougii bis next 
aiiium will be even better, and well it may 
If he ventures to include original work. Ills 
w<irld of piano \ii undiminished, and excellent 
stereo brings it Into the home large as lite, 

Stanley Turrentine; Dearly Beloved 

Blue Note Stereo STB4081 
Les McCann: les McCann Ltd. In New York 
Pacific Jazz WTC1018 

Willie most >'Oung tenor snxlsts try to 
make a name for tliemselves by overtaking 
estniilislied stars. Stanley Turrentine Is find- 
ing it iirofitalde to relax along the way. 
Playing for romantic couples at the witching 
hour can lie a rewarding pastime, as Gypsy 
fiddlers and French accordionist a discovered 
long since, provided a responsive clmrd ia 
touched at the earliest possible moment. 
-■Vfter sessions with .Jimmy Smith and a few 
seasons of practice. Turrentine ia (jnlte adept 
at creating the proper mood and has devised 
a theme, Wee Hour lihiea, to start the action 
almost at once. The lone original included in 
his latest trio set, it snuggles up beside Bui^, 
and ^ly Shining Hour. The song selected to 
title the album bas another of Jerome Kern's. 
yi^fttcnI(£t/K, as company. So hesitant doea 
organist Shirley Scott become about joining 
such goings on that file feels it necessary 
to bide under a pseudonym, but the urgent 
whisiier of lioy l.irooks' brush wori; soon 
punctures all reser^'c. Turrentine, as though 
to prove his Intentions wholly honorable, im- 
tirovises gently on tbe spiritual Troiibles 01 
The Wfjrld. Tonal excellence makes big tenor 
sax a perfect match for organ sounds, and 
Ru<Iy Van Gelder's engineering iilends the 
Iwyi together in stereo bliss. 

Les McCann rcQUCsted Turren tine's pres- 
ence, during the Los Angeles pianist's Inva- 
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Loudspeakers with long linear cone 
trairef liave become popular because of 
their ability to reprodjce low frequencies 
when mounted in a compact enclosure. When 
stereo arrived, many people found they did not 
have room for two folded horns or conventional 
reflex enclosures. To solve tfiis problem JBL de- 
veloped the Linear-Efficiency series. L-E cones move 
V^" with perfect linearity. They can be driven much 
farther without damage, Mojited in a sealed enclosure 
with a volnme of two cubic feet, L-E speakers give you 
crisp, accurate bass down to the lowest frequency on your 
records. With a ducted port or passive low frequency radia- 
tor, an even smaller enclosure can be used, ■ Typically, JBL 
added precision and efficiency to the long-excursion idea. Each 
Linear-Efficiency unit is an outstanding example of precision 
craftsmanship, the kind of work you find in fine cameras and 
scientific instruments. L-E speakers have large, edge-wound voice 




EFFIGIENCY 
LOUDSPEAKERS 
give you 



T 



coils; rigid, cast afuminum frames; 
massive magnets. The closest possible 
tolerances are held in machining and 
assembly. Advanced design of the magnetic 
circuit practically does away with stray 
magnetic fields. All of the energy is concen- 
trated in the gap, where it should be, available 
to the voice coil. As a result, JBL L-E transducers 
reproduce the complete audio spectrum - not just 
the low end -cleanly, with exemplary detail. They 
provide complete, flat coverage of the presence range; 
have excellent transient response; deliver transparent 
highs with coverage extending beyond the range of human 
hearing. The Linear-Efficiency family has grown surprisingly 
large. Within it there are units exactly fitted to any domestic 
use and to many commercial assignments. Write for complete 
details describing models in which you are most interested. We 
will send you free technical data sheets by return mail. 
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IE8T achieves linearity 
of response never before 
realized in an fulE- 
range loLK^sp&aker. Twt>- 
inch voice coil, treated 
con^H Lan£-a'loy sus^ 
per^&ion, 16 ohms, 20 
watts. 



LE14C^ the Coniposrle LEIOA ten-inch loy; frc^ 
Transducer. Central ap- quenty jntl with three- 
erture made pas^ibJe by inch voice coil has niss- 
4^' low frequency voice sive ;nagnet, cast alum- 
coil permits mounting inum frame, Lans-B-toy 
high frequericy unit tori- suspcnsioHn treated 
c«ntr]cally on tlie satne cone. 15 Ohnis, 3D 



2X13. A tTue two-way di- 
vided network system 
with 1200 cps crossover 
Iff ohm$, 30 watts. 



watts r 



LEl^A fs a magnificent, 
powerlul 15" low fre- 
quency transducer for re- 
producing bass funda- 
mentals at concert hall 
levels. It has a 4''' 
vofce coiln Lans-a-loy 
suspension . l& ohms, 
60 watls. 



tE7S anrf lEfiS are co^n- 
pre&sifin-t^e high fre- 
qutncy drh^ers for use 
with fifporientially'taper- 
ed horn^ atd acoustical 
lenses. They are special- 
ly matched to Linear- 
Efficiency low frequency 
speakers. 1& ohrns, 
walt£, designed for 500 
cycte crossover. LESS is 
iarKef. 



LESO is a superb high 
frequency direct radia- 
tor, mate for the JBL 
LEIOA. It IS totally 
unique in the smocth- 
noss and clarity with 
which rt reproduce? 
treble and overtone?. 
Mu?t be used with the 
LX3-1 network. iGohms, 
30 watts. 



lEZO is at] ej<Lraordinar- 
il/ versatile cojia-type 
hi^h frequency speaker. 
With it? as5CCialed net- 
work, JBL LX2, it may 
be crossed ever at 1500, 
3000, cjr GOao cycles. 
Continuously variable at- 
tenuator and special re- 
actance permits use with 
high or fow efficiency 
speakers in 8 to 15 
obm impedance range. 



PROJOUCTS OF JAMES B, LANSING SOUND, INC, ARE MARKETED BY JBL INTERNATIONAL, LOS ANGELES 39, QAUFORti\A 
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ARE YOU GETTING THE MOST 
FROMYOUR STEREO SYSTEM? 

CBS Laboratories STR-100 frequency- test record is 
now available to audiophiles and audio professionals 

First introduced at the Annual Convention of the Audio Enjjineering: 
Society and widely adopted by the leading high-fidelity pick-up manu- 
facturers, the STR-100 test record is now being made available in 
limited edition to audiophiles by CBS Laboratories in the interest of 
better high-fidelity listening. 

The STR-100 is the only test record to give you all ol' the following- 
features : 

■ Continuous glide-tones for left and right channels, from 40 to 20,000 
cps— to check the correctness of speaker placement, smoothness of 
response, freedom from resonances, and channel separation of the sys- 
tem.— in less than three minutes, 

■ Thirty spot-frequency tones for each channel, ranging from 20,000 
to 20 cps, with voice announcements preceding each ione.This allows 
you to verify the true frequency range of your system. 

■ Lateral and vertical tracking test for measuring compliance and ad- 
justing the tone ann for optinaum tracking capability at lo\\'' frequencies, 

■ Low frequency glide-tones from 200 to 10 cps, for left and i-ight chan- 
nels, to detect ioudspeaker and tone arm resonances. 

■ High frequency signals to 20,000 cps at outside and inside radii of 
the record to evaluate M'^avelength loss and stylus wear. 

Because the master is cut directly from an oscillator without interme- 
diate use of magnetic tape, precision and purity of the signal is assured. 

Detailed instructions explain step-by-step how to use this record in 
order to obtain maximum performance from your stereophonic sys- 
tem. Available at your local Columbia Records dealer or from CBS 
Laboratories. 

^ ^ 

] CBS LABORATORIES, Audio Products Department, Stamford, Connecticut [ 
j Please send me the STR-100 test record. 1 

J D Enclosed check or money order for $8.50 postage prepaid 

1 □ Send C.O.D. $8.50 plus postage 



Name_ 



Occupation. 



Street. 



I 

i City and State- 



LABORATORIES 

STAMFORD, CONNECTICUT 
A DIVISION OF COLUMBIA BROADCASTING SYSTEM. INC. 



Sinn of territory east ot tin; RocWes, ivlieii It 
ivns aiiCided to eQlarse (Le tiio to seittet sVie 
and record live at tbe Vtllnge Gate. Already 
woii oi'er by big earlier recordhigs. New 
Yorkers turuetJ out by the uunibera te bear 
biru play bis coiuposltlons in persoa. Being 
picked for tlie date ia a boost in itself, and 
Turrentiue's splendid performance signilles 
anotber upward step. One reason for the 
rapid ascent is itnOotihtedly tbe authority 
with which lie handles clltTerent asslenmeiits. 
Trumpeter Blue Mitchell and frank Haines, 
also on tenor sax, All out the guest list, and 
tbe program consists entirely ot McCann orig- 
inals. Chapter and verse arc adfled for a 
revised version of the popular A Little % 
Fof God d' Co., while the current dance craze 
is benignly satiariKed on Tiiiist CIi<tcli(i. Al- 
thougli atidience entlint?iasm frequently over- 
flows, stereo enables the sextet to ride out 
t)ie storm. 

The Unpredictable Jimmy Smith: Boshin' 

Verve Stereo VS474 
Gerald Wilson: You Better Believe It! 

Pacific Jazz WTC1018 
{4 -track stereo tape) 

Consitif/ring the fact that certain diehards 
still regard the saxophone as an unnecessary 
and useless invention. jaKK organists might 
be excused for reflectiug with pride on the 
amount of acceptance gained to date for their 
electronic plaything. Inatend. no busier group 
of individuals ej;lsts in all of .taJ.z. line largely 
to the prevail! i^g influence of .Hmmy Smith, 
who continues to .set a furious pace for the 
others to follow. The ac^tlvity started soon 
after Blue Note recorded Smith some seven 
years ftgo In a small Baltimore club. A few 
talented musicians had managed to play jazK 
on tbe organ before then, but tbe instrument 
itself remained almost as stately and sedate 
as ever. Even though It was sometimes 
cheapened by vendors of popular music in 
coclttaii lounges. Ja^i: players always treated 
it with awe and respect. All this changed 
when Smith probed deep into the interior, 
bashed the outside, and started to wall at 
fast tempos. The organ hecame a vehicle for 
creating jazz rather than an Inert medium for 
relaying ideas conceived elsewhere. A host of 
new players hastened to climb on board, while 
seasoned travelers switched over and jour- 
neyed down the same set of tracks. 

E>'eryoiie ^dio travcrE<?s this route must 
work bard, as an open tlirottle and full head 
of steam are needed just to keep Smith in 
sight. Tbe first rule of tbe road bans copyint; 
the methods of anotlier too closely, and the 
quest for diversity of style leads to intense 
rivalry. As a result, some of tbe leading con- 
testants are breaking away from tlie eus- 
tonniry trio or quartet format and takiag 
excursions with larger groups in tow. ItlcUard 
"Groove" Homes started tbe trend on tbe 
West Coast by propelling a seventeen -piece 
orcheEtra under Gerald Wilson *s direction, 
and now the master himself steps out with 
a band of equal slsse playing the arrangements 
of Oliver Nelson. 

On loan to Verve for this augruented date. 
Smith demonstrates eutire mastery of various 
aspects of the JaKZ organ, from bis owj^ 
patented l>rand of free wdieeling blues to 
aiaoldoring readings of ballads, A quick sum- 
mary of Ills acliicvements Is contained on 
Walk On The Wild Side, which begins with 
a chorus ia pre-Smith style and then grad- 
ually incorporates later wide-ranging develop- 
ments, Tbe master himsi.df. iiowcver, seems 
to be un<lergoing a melloA4i]g process and is 
learning to temper youthful exuberance with 
humor and a vaster display of tonal shadings. 
This uewest stage comes into full bloom on 
Old Jfrtit liiverj In A McliowtO'nej and An 
Old Cowhiind. liesidea fu'.ly integrating iiand 
and organ. Nelson's scores offer contrasting 
solos by ^oe Newman, trumpet, and alto 
saxisl Phil Woods. Appropriately enough, 
the same engineer who took portable equip- 
ment to Baltimore for Smith's first recording 
has followed bis career all the way. After 
giving careful aftenfioii to the entire Blue 
Note series, Rudy Van Gelder also move\l 
over to Verve and worked out a proper stereo 
balance between organ and baud. The record- 
ing ia excellent, and the label should schedule 
it for release on tape. 
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"Grtiovc" Holmes can be called Jin emulutor 
only insofar as his ability to play the blues 
ivitli Smith's intelligence, tnate and feeling 
is eoiieerncd. It is to be hoped that his al- 
liance with Gerald WHsou will continue, as 
the result of thetr fii'st session is highly 
successful and well worth preserving on four- 
tracl; stereo tape. In addition to freeing the 
organist from the limited framcworl: of small 
combos, the partnership also provides Wilson 
Willi an escape from writing l)acl!pruund music 
for (ihns and television. While all of his six 
oriffiniils are fresh and imaginative, easily 
the most appealing is a tribute to a prowUnf; 
feline called ISlues Far Ytia. i'tio. Tape alTords 
even greater sotiie benefits than the pre- 
viously reviewefl versions on vinyl, but hoth 
Holmes iind t?iiiith require good etjuipment to 
siiow off to best advantage. 



Nat Pierce: Big Band At The Savoy Bad- 
room 

RCA Victor Stereo LSP2543 

Ilviilently one of the reasons why the Vik 
label perished was thf? order in whieh re- 
leases were scheduled rather than lack of 
good material in the vaults. It could be that 
the liiea was to meet competition by baslnji 
tlie choice on ^\*hat the other companies were 
issuing, but the Sve-year delay in the release 
of the current ly sueetssful Charlie Mihgus 
Tijuana album indi<]at€£j that somebody made 
a mistake. Another c'^se in point is Nat 
Pierce's memorial to the Savoy liallroom, as 
it is far superloir to many items carried in 
the catalogue. One of the l.nst big bands to 
plfty Harlem's "Ifome of Happy Feet," the 
roster lists such names as Buck Clayton, Paul 
Qiiliiiehette, l^'rauk Itehak, Dick Meld on Ian 
and Gus .Tohnson. r*^ormed as a rehearsal 
group in l!15t^ it worked as a unit for six 
months or more before landing the Savoy en- 
gagement. Besides making it possible for the 
members to get together, the pianist-leader 
encouraged tlie more ambitious to try a hand 
at composing and arranging. Clayton takes 
credit for three originals, -while PSeree con- 
tributes one of his own to this iy5T session. 
The style derives from the way Count Basie 
used to Bound at the Siivoy, before the Wal- 
dorf-Astoria Sfnrllglit Roof beckoned, and the 
rolling beat make quite a few feet happj'. 
Clayton's trumpet Is always a pleasure to 
hear, and the stereo version is adequate for 
the lime. 



MONO 

Jimmie Rodgers: Country Music Hall Of 
Fome 

RCA Victor LPM2531 
Furry Lewis: Back On My Feet Again 

Prestige/Bluesviile 1036 

i^feiition Is often made of the debt Jimmie 
Rodgers owed to Negro blues singers without 
citing speclfle examples, mainly because they 
arc bard to come across. The blues formed 
only Pfift of his famed country style, and 
signs of influence from any source were 
quickly erased under the spell of his per- 
souality. The latest sot of liodgers reissues 
covers the entire seven years of his brief re- 
cording career, starting with the first voice 
test on The .SoiiJicr'jr Svieethenrt, recorded by 
the late llalph Peer on August 4, 1027, In 
Bristol, Tennessee. It was during the same 
year that furry Lewis, a veteran ot traveling 
tiiedieine shows, recorded tor the first time 
in Chicago for Jack Kupp of Brunswick- 
'\'ocalion. After a long pci'iod of reeordiir.; 
inactivity, Lewis is back in the news again 
due to the currerit blues revival and lias 
recent albums on Fol[<ways and Prestige/ 
Bluesvillc. Direct eomparisou reveals many 
interesting similarities between the sini^ers, 
as well as giving some indication of where 
the two styles begin to diverge. 

Both men mastered the art understate- 
ment, po.^sibly because their voices sound less 
full and heavy than most blues singers, and 
tlie harsh sense of certain versefi dealing with 
life's hardship contain the extra kick of de- 
layed act ion. A choice example is the use 
Jlodgers makes of falsetto i interject ions on 
the classic T. /J. liluc^s. At some point during 




That's the actual Scotch word for value. And at! over the world the Dual-1006 CUSTOM is consid- 
ered an unusual value by thousands of audlophile owners. As a matter of fact, loya! CUSTOM owners 
would consider their machine cheap at twice the price. Why? Most iiheiy because they know that 
wiih the CUSTOM they get the finest performance, features and quality. This, at no more (wall, a 
little more) than they'd pay for any other machine. For example, the CUSTOM tracks a record so 
gently that the 37th playing of it will sotind quite as good as the first. In the long run you wind 
up saving on record replacement much more than the little extra you pay for CUSTOM quality. 
That's just one smafl example; there are many more, of course. Sti if you — like so many of lis- 
believe that you get what you pay for, you'if certainly consider the CUSTOM, You'll watch it per- 
form, hear it play, inspect all its features, read the fine print in the literature. Then you'il examine 
all other machines— regardless of price or brand name. Having done that, you'll never have to blame 
yourself or go hack to anybody to ask: "Why didn'tyou tell me about the 'cheap' Dual-1006 CUSTOM?" 



UNITED AUDIO 



FOR THE FACTS TO BE FAMILIAR WITH BEFORE CONSIDERING ANY PURCHASE OF REGOSC PLAV- 
ING EQUIPMENT, WRITE: UNITED AUDIO PRODUCTS, 12-14 WEST 18 STREET, NEW VORK, N. V. 
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Hear! Hear! 



3 POWERFUL 
RECEPTION AIDS 
FOR FIVI AND FM 
MULTIPLEX STEREO 

Set up for stereo or monaural FM ? 
Either way, ycu'll bring in rnore 
stations . . . enjoy alJ stations rnore 
. . , with these powerful Jerrold 
FM accessories. 



FMX 




FM RANGE EXTENDER 

A must fof multiplex, ttiis high-gain 
(20 dW preamp maWy tieefs up weak 
antenna signals. Brings in distant 
stations . . . eliminates unwanted 
noise . . . makes evenlow-cost tuners 
and radios sound great! Latest 6DJS 
frame-grid tube, "no. strip" twin-iead 
terminals. $29.95 list 



TX-FM 




FM/TV ANTENNA SPUTTER 

Gives fLill-FM reception from a broad- 
band TV antenna. Cornpact, triple- 
tuned band-pass filter splits FM and 
TV sif^nals wit^hOut loss to either. 
CompjGte isofation between FM and 
TV sets. Positive matching. Universal 
mounting, indoors or out. $6*95 list - 



MK-1 




MAGIC CARPET ANTENNA 

Hides under the rug- in the attfc or 
closet. Exceptionally good for FM re- 
ception in apartment houses and 
suburban homes. $9*95 list — 

A&U your h) fi dealer for full information, 

® ELECTRONICS 
CORPORATION 

A Subsidiary ot 
The JcrroJd CorporaliO'ti 
Philadelphia ^2, Pa. 



their ■^vfiiuleriii^s rtoffn dusty byways, both 
pic-kefl njj a liking for the twang of HawQiiftn 
guitiir^ from some visiting; troupe. Their 
;2;uitnr jjjayinf? is lui amnlgam of a variety of 
styles, and the aecompanJcieiits ahcmii<] in 
anrpriKes, lOntPrtaiumeni: was lUways part of 
their bnsincsi!, n^nd their Ringing combines 
[>iofcssional ease with the lonesome air of 
the roMniiniw: ballndeer. Kodsrers diet! two days 
after '^eordini? Old Love LctHrs, the last of 
rhe albiiJt>'s uiinibets, but Lewis is on his 
feet an<l very mudi alive at the nge of si^tty- 
twn. Elnes collectors and foll^ euthn^iasts 
will f.nd nuTcli to enjoy, or even to r&tleet 
upon, in his versions? of Wh ite Lighinhi' , 
h'ftheria^ and Big Chief Bhtcs, ^ 



LIGHT LISTEKING 



{from pfiffe 10) 



a hettor break are represented litre. Among 
tlie rurities refiiTbislieti by Coleman are Here 
I'll Stay from n 1048 sliow called '•Love Ufe" 
■with words by the tlien-ohscurc Ainn 
Leiner und inn sic by Kurt Weill, EquJiUy 
neglected by the average record producer 
now covering the Slain Stem Is tbe Slg:3iun(l 
Romberg song Lo»t in Loveliness from Lis 
ISo-l produetion, "The Girl in I'int; Tights." 
Coleman suppllea in hia IJerformnnce of tliis 
collection enough fiza to keep this recording 
an efrervescent part of anyoue^a Sh0"wtune 
library. 

Living Strings: Sunrise Serenade 

RCA Camden CAS 6S3 

Moat of the enrller relcdses in HCA's low- 
price series l>y the Living Strings have rep- 
resented outstanding buys in their price 
range. The repertory selected for foreign or- 
chestras has been cunfiuetl to music thyt did 
□ot place too great a demand on the arranging 
talents available outside the country The 
yound of the Living Strings series waa cer- 
tainly adequate tor the background purposes 
the procedures had In mind. In this release 
devoted to tunes uiade famous by Glenn Mil- 
ler, Jt seems to me that the Living Strings 
have elmply bitten olf more than their bows 
can handle. This is not the first time that 
the Miller el ass lea, in both Blow and fast 
tempo, have appeared on the music stands 
of outflt3 ot^er than straiglit dance bands. 
Miller fans will recall that post-vcar record- 
ings made in Germany plaeed the old favor- 
ites in a s,vmphonle setting. The problem here 
lies in the fact that arranger-conductor 
Chucho Zarzosa has missed tbe mark by a 
wider margin than did the other non-dance 
baud aggregations. Dreamy Items such as 
MoonUght Cocktail, Serenade in Blue, anil 
Sunrise Serenade fare a little better than the 
jump tunes In these string translations but the 
old magic isn't there. A further complication 
U the seating arrangement of the orchestra. 
It's difficult to get normal cohesion in the 
sound of a large orchestra w^hon the setup puts 
tbe brasses and reeds at the extreme end of 
tbe stage opposite the strings. The Indifferent 
results obtained in this album will hardly 
deter other orebestras from attempting to 
keep alive the Miller legend. Anyone examin- 
ing this release, however, will understand 
why ItCA has Just announced another large 
album of reprocessed recordings i>y the origi- 
nal Glenn Miller band. 



Jack Lacey: Trombone on the Town 

M-G-MSE 40T0 

Oldtimers In the music business who have 
seen scores of outstanding in strum en tails ta go 
unnoticed by record companies will be heart- 
ened by the recognition now being given trom- 
bonist Jack Lacey, After decades spent in Just 
about every type of musical organlKatlon this 
country has produced, Lacey finally has a 
chance to showcase his talents in a record 
built around the sound of his versatile trom- 
bone. A listener with even a casual Interest In 
tbe great dance bands of the past will find In 



COMING! 

ilie ^YlovemLet' issue — 



200-v/tiff Fu//y Transistorized Stereo 
Power Amplifier 

Richard S. Burwen 

72 db of negative feedback around a 
unique four-transistor d.c.-coup!ed out- 
put stage reduces harmonic distortion 
to hundredths of 1 per cent. 



A High-Quaiity Transistorized Stereo 
Preomp/ffier 

Erhard Ascbinger 

Complete, design and construction in- 
formation about a transistorized stereo 
preamp designed to professional stand- 
ards. 



A Headphone Control Center for 
Monaurttfr Diotic, and Binaural listening 

R. Lorsor and J. Eargle 

A headphone control center incorpo- 
rating the CBS-Bauer crossfeed network 
which effectively converts stereo infor- 
mation into binaural information appro- 
priate for headphone listening. 



Let's lafk About Tape Syncfironizafion 

Hal Magargh 

All about the various existing tech- 
niques for co-ordinating a tape recorder 
with motion picture film, followed by 
full information about a simple new 
system that can be used by anyone. 



Problems Arising in Playing Stereo 
Records 

E. R. Madsen 

An analysis of the distortion result- 
ing from the discrepancy between the 
vertical angles at which a record is cut 
and the vertical angle of the playback 
stylos. How these angles can be stand- 
ardized is described by the author. 
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this new release n distinct link with tbe days 
when a gootl In^trumeatalist wns a kej fl^re 
Id any band. Ko less an aittJiority tlian Dr. 
Frank Blncl;, tnuslc director ot the National 
Broaden 3tlng Co, during radio's golden period, 
placed Jacl: l.^icey witlim th:U ^^clect circle 
of trombonists tliat included Tommy Dorsey, 
Jack Jenne.v, nnd Will Bradley. 

Shortly after Lancaster, Pennsylvania lost 
Laeey as a potential taipayer in tlie Twen- 
ties, be Kbowed np on tbe stand of n Chinese 
rest^iuraut in New York as a. member of a 
!jand known as Oliver ffaylor and His Seven 
Aces. Some time Inter, Laccy helped Joe 
liolcbmsn organize a band tliat weut Into 
the Hotel New Yorker where Lacey caught 
the attention of Benny Goodmnn. Goodman, 
only twenty-four at the time, liafl Just 
formed hia first dance band and Lacey was 
invited to join a Goodman crew that already' 
included Claude Thornhlll and Bunny lieri- 
gan. Lacey remained with Goodmnn during 
the famous "Jjot's Dance" coast-to-coast radio 
show that really put the outfit on the map. 
When the baad Invaded the recording sttidios 
during the mid-Thirties, Benny featured the 
Lacey trombone In his arrangement of Cohey 
and Alw<iys. F;irther refinenicnls in trombone 
tcchniQue were to be found in many of Laeey's 
l)re-war recordinga made w^tli the .-^ndre 
Kostelanetz orchestra. "Kosty" discovered that 
Lacey had a trick that could make hia trom- 
btine sound like a French horn when he faced 
oiT-niike wifii a toio felt liat hanging from 
the bell of his instrument. The arrangetnenta 
in this recording are the work of Russ Case 
who played trumpet with Lacey in the Good- 
Jiiao band in 1334. Case haa also worked in 
aome Sne solo opportunities for the trumpet 
of Doc Severlnsen and the tenor sax of 
Jerome EieharQ,=!on. The trombone letids the 
way in tbe old tent show favorites L>a3stis 
Troiti'bone and the Di.xie- flavored swing claasic 
Indiiinii, S^ptcinher Sotiij, Sotaeboilu Loves 
He, and Bote Am I to A'noio tai) a vein ot 
sentimental trombone styling that manages 
to sound very comforting to these battered 
ears. 



Waltzing with Guy Lombardo 

Capitol ST 1733 
More Dance Along with Lopez 

M-G~M SE 4055 

The huge quantity of Loinbardo discs In civ- 
CHlatiou appears to indicate that dancers pre- 
fer a faniUiai' sound when they take to the 
floor. Certainly nothing has changed in the 
Lombardo style over tbe decades yet today's 
middle-aged crowd seems to tlnd it as welcome 
on the dance floor as it was In their- teena. 
Since only one tempo Is featured In this 
latest Loml)ardo release. Lee Gillette of tbe 
Capitol production stalT Injected variety in 
tiic only way poaailjle. Tlie w^iiltKes are not 
confined to a single period. Instead, they 
range from folk tunes such as Tenticssee 
Walts: to a Gny Lombard arrangement of The 
h^iJ^an from the "Carnival of tbe Animals'' by 
Cniiillle Saint-Saens. Typical close-up sound 
that has always been a part of the Lombardo 
[■ecorded reijertory may appear a bit outdated 
to a young crowd but oldtiiiiers would prob- 
ably hove difTictilty recoj^niKing the band in a 
conventional miking setup. 

The Vincent Lopez album covers six dance 
tempos. Sharinf; honors are the VoK Trot, 
jMambo, Dixieland, Twist, Society. and 
lihumba. L'nlike the Lombardo crew, Lopez 
bas always moved with the current tidea in 
rlic danoe iield. During four decades in the 
buainess, he haa ignored few trends of the 
moment. When tbe Original Dixieland Jaza 
Bnnd left Chicago to play in New York at 
Reiaenweber's, Lopei; switched bis own style 
within two weeks- — thereby becoming the 
leading Ilroadway exponent of Dixieland 
when the Olriglnal Jaxz Band went off on 
tour. Today's geweratiOD of listeners may not 
realize that the Lopez l)and, over tlie years, 
iiris included stich famous names as Dorsey, 
Miller, Valiec, Spivak, Cugat, Pastor and 
Shaw. The baud today handles itself In a 
thoroughly professional manner, displaying 
its best side in the T'ox Trot, Society and 
llliumba sections of this album. Both the 
Lombardo and Lopez sets follow the wlder- 
tb an -average stereo separation that is used 
by many dance lands today. MS 



HEAR! HEAR! In High Fidelity, the name LEAK is acclaimed "The 
Finest" Performance, Engineering and lowest distortion merit this reputation , . . 
as yet unsurpassed. Now LEAK'S unrivalled engineering is graced by the elegance 
of the finest in modern design — styling so beautiful that it has just been 
awarded the coveted Fashion Foundation of America Gold MedaL 

As a critical listener with an equally discriminating eye for appearance, the NEW 
LEAK Line merits your attention. See* the dynamic, revolutionary NEW LEAK 
Piston-Action "Sandwich" Speaker System— "the first major invention in loud- 
speakers since 1925," See* the powerful NEW LEAK "Stereo-GO" Amplifier with 
the "straight-line" response curve. See* the NEW LEAK "Point-One" Control 
Center— choice of professional broadcast engineers. See* the sensitive NEW 
LEAK FM tuner with multiplex adaptability. . . you will even marvel at the Decro- 
disc controls which color- blends the NEW LEAK system to your room decor . . . 
, . , they await your appraisal at your nearest LEAK Franchised Dealer 



THE NEW LEAK PISTON 
ACTION SPEAKER SYSTEM 




THE NEW 
LEAK LIIVE 



FASHION FOUfJDATfON OF 
AMERICA'S GOLO MEDAL FOR 
ni-^^TiwrTivE ^TYLIMG 



*of course, be sure to HEAR it! 




Literature^ 
PDrfoTDicince data & Price List 
availably upon request 

■E;idusive U.S. Represen'ativesf 

ERCONA CORPORATION, 16 West 46th St., New York, N. Y. 
In Canada: ELDON INDUSTRIES of CANADA LTD., Don Mills, Ontario 
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ABOUT MUSIC 



Harold Lawronce 



Recording in U.S.S.R. 



In June, 1962, a maroon- colored, van 
was driven off a flatcar in a Moscow 
railway station, into the heart of the 
Soviet capital, past the swirling domes 
of St. Basil's Cathedral in Red Square, 
and dowii the driveway o£ the famed 



TchaUvOvsky Consei'vatory where it was 
pari; lid outside the stage entranoe. 
Housed inside the truck was a fully- 
fiquipped "recording studio," including 
tape and magnetic film machines, ampli- 
fiers, cahles, microphones, and monitor 





BoUhoi Ht:!!^ Tchaikovsky Conservatory, 
Moscow. 



speaker systems. The arrival of this re- 
cording unit marked a turning point in 
the history of recording in the U.S.S.E.. 
This was the first time the Russians had 
permitted a "Western company (Mer- 
cury) to set up operations with its own 
technical and musical staff. The Soviet 
approval came through after no less 
than four years of negotiations. As mu- 
sical supervisor of the sessions, the au- 
thor aeeompanied the American team. 

The photographs on this page and on 
page 90 were taken at the Tchaikovsky 
Conservatory by the author. 



Above, while soloist practices, women engineers set up for 
recording session in Tchaikovsky Conservatory. Left, below, 
Soviet sound technician edits master tape on U.S.S.R.-made 
tape recorder. Below, three tuners work on piano in prepara- 
tion for Byron Janis' evening recital. 




istorv.com 



The pace-setting new 
S-2100 FM Multiplex/AM 
stereo tuner 
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FOR FULL QUALITY 
STEREO-MULTIPLEX 
OR MONOPHONIC 
FM RECEPTION 



® 



FiNCO 




THE TOP PERFORMANCE 

FM ANTENNA LINE 

• No matfer fiow well your FM unif 
is performing, you'll hear the differ- 
ence a FINCO makei. Rich, luxurious 
distortion-free sound is yours when 
you pick just the right FM antenna 
iron FINCO's complete line. 




fMS — i26.35 



Plus FMT-1 Turnstile Kit — $14.50 
FM Electronic Booster Modei T-AMB-AC $34.95 
Write today for Catalog #20-213. 



® 



FiNCO 

THE F/NNEY COMPANY 
Dept. A 

34 W. Interstate Rood Bedford, Ohio 




Mercury recording truck in Red Square. Engineer C. Robert Fine talking wifh Soviet 

traffic officer. 




90 



Closeup of U.S.S.R.-made tape recorder. 
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hi fi. And they liapijen every day. Even the 
linlwlaiiced ones, as he saj-s, can sound 
prett/ good. 

1 suppose I should add, at this point, that 
my own preferred "listening seat" in recent 
months lias been far off on ono side, more 
or less ou a line ivith mj left-hand speaker. 
Not because I find the music better at that 
point, but because it happens to be eon- 
veniont to sit there and I find the music 
virt-ually as good, balance or no. After all, 
don't people sH to one side of concert halls 
and theatres? And in a concert hall, remem- 
ber, there isn't any balance control to help 
you adjust. In niy lefthand listening seat I 
do, occasionally, throw the balance control 
over to the right a bit, to make the more 
distant speaker somewhat louder. But half 
the time I don't bother. I find that stereo, 
the real, imaginative, living thing, is too 
big, what idth Beethoven and Bach and 
Bop— I mean Twist (or do If) to be much 
bothered by a bit of literal unbalance. The 
thing to do is to sit back and listen, putting 
all thoughts of balance, of highs and lows 
and middles, well out of mind. If you must 
twiddle (and you must, of course), ration 
your time when it comes to adjusting and 
eorrceting. Your peace of mind can stand 
only so much of it. 

If yoi! haven't been able to balance a 
record by the time it is halfway through, 
I suggest two alternatives. Forget about 
balance, but quick. Or turn it off and try 
again another day. 

COMPANDING 

Some time 'way back last winter, the 
Fairehild people introduced the Model 510 
Compander and sent me one with the sug- 
gestion that I play with it. I did— but not 
until some months later. I kept putting it 
off because this gadget is designed to alter 
your stereo sound in a fundamental way by 
dynamic expansion or, if you want it, cona- 
pression, I kjiew this was a tricky business. 
Dynamic alteration of the sound sigual — 
that is, continuously variable control of tlie 
signal hy the signal iiself — is full of pit- 
falls and complexities when applied to that 
subtle art we call music. The last time I 
had any intimate experience with a dy- 
namic system was eons ago, the Dynamic 
Noise Suppressor back in the old 78 days 
kept me in business for months, in this de- 
partment, and showed mc how very little I 
knew then about audio, into the bargain. 

Well, I knoiv somewhat more now than I 
did then, but I am not very sure how the 
Pairchild Compander works. I think I can 
box it in fairly precisely for you, even so. 
It does work— first of all. Most of the prob- 
lems inherent in any sort of feedback-like 
control have been neatly vanquished in this 
ingenious circuit. I could not make it mis- 
liehave in ,any obvious way. It does provide 
variable, adjustable dynamic expansion of 
loud pns3,'igE3 in yo^ir music with a mini- 
mum of undesirable side-effects. (Also com- 
pression, as I say, but let that important 
function pass for the moment.) There is 
no added distortion, in theory and, as far 
as I could tell, in practice. The effect, even 
at maximum (something over 6 db) is rela- 
tively unobtrusive, as it ifould have to be 
for proper listening. There is no swish, no 
time- del ay, no sudden whoosh of ijicreased 
sound. Time delay does not seem to be an 
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THESE 




RE-CREATE THE GRANDEUROF 
GREAT MUSIC IN YOUR HOME 

They make-up the "heart" of the magnificent B-4000 Symphony No. 1 
speaker system. And, the result is a remarkable degree of realism for 
home music enjoyment matched only by the "live" performance itself. 
Each B-4000 speaker system uses eight B-200Y tweeters incorporating a 
recently developed diaphragm design for smoother highs and broader, 
peal(-free response. For clear delineation of mid-range tonal quality, the 
system employs a B-800 8" speaker with a patent pending speaker cone 
tliat embodies a new composite of materials and structural design. Rich 
bass response is provided by two 12" Mode! B-199A woofers, celebrated 
for low frequency smoothness, efficiency and power. Ail are connected 
through an N-IOS LC crossover network. Woofer roll-off is at 400 cycles; 
mid-range tweeter crossover is at 1,500 cycles. Useful frequency response 
is 35 to 20,000 cycles; suggested amplifier power is 30 watts minimum. 
The components are available as a panel mounted system for built-in 
installation Wotiel P4000P). As the Model B-4000, the components are 
housed in an 8 cu. ft. volume infinite type baffle. The enclosure is hand- 
somely styled in hand-rubbed finishes on— Genuine Walnut, Mahogany or 
Cherry. Used in matched pairs for stereo, the Symphony No. 1 reflects 
the true depth and breadth of a symphonic performance in your home. 
See your authori;ed dealer or write for details. 

ffle Very Best in Music 
BOX 1166, DARIEN, CONNECTICUT. 
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ANOTHER 

lundherg 

ACCOMPLISHMENT! 




MODE I. 74 

3 SReED — 4 TRACK 

Complete S'EREO Music System 

Designed piirticiilurlj' for lliose wfio 
dsmiiiK] renowned Tmidhcrg qiiulity 
perl'orintiTiec mid versiiLiJil}' in :i 
ijdf'COtitaitied, complete :!ilcreo 
iiKisic system 1 liicor|jori\tcs power 
amplifiers, preiiiiipHfiers, itnitdicd 
speakers, mitrosiiiteh opersUed lupe 
slop, free position litpe lo^id, start/ 
stop/patise control, precision lami- 
nated eombinalion reeoril/playbaek 
hoHd, erase liead and many otlier 
feiitores eonsisleni ultlt Tiindberg's 
imdeiiiabic extellerice i»i cruftsman- 
shlp and design. This new addition 
lo llie Taiidherg fjiniily is available 
in four track willl Sotiild-on-Sonnd, 
Track Addinji and Source Monitor. 
Freqnency response is unsurpassed, 
ivow and fhitter virtiialiy non-exist- 
enl. Yes, this is unotlier fine ex- 
ample of Tandberg leadership in 
"Belter, Clearer, More Natural 
Sound" ! List S.WJ.60 



P 



MODE I. 64* 

3 S^^eO — •» TRACK 

Stereo Record/Playback Deck 

America's liighest rated record/ 
playback deelt for incorporation 
into new or existing liigit fidelity 
systems. Features seiiarale heads; 
direct monitor facilities; bnilt-in 
filter for FM multiplex slereocasls. 

Lis! $498.00 

IMPORTANT; Tandberg's Fr«<i Offcf of tv.D 
CM -6 microphones and one TC-56 carrying 
case with the purchase of a Mode! 64'^ 
only, remains effective for o ilmiled time. 
Ai^ your dealer for detaiU. 

' (Sijnc jis Modt:l S'^-ir 



Juniberg, 



OF AMERICA, INC. , 



P.O. Box 171, 8 Third Avenue, Pelham, U.Y. 



audible factor ;ind, if I guess right: i"" 
liorftiitl)- net iavoh-ed for the ear. Not in 
tliis circuit. (Actual figiiis: 10 iiiillisee.) 

I have heard too many coiiijjrcssiuii and 
expansion devices, hoth in tiie phonyjrrapli 
field and in broad<;a3ting, not lo be on tlie 
alert for delaj- factur.'j tlint cjftcji ave liiglil;' 
audible — from the rovcrsK-swisli of eoni- 
piession tli.'it aceoiiiiiiiiiies a baseball com- 
mentator on tlie air (the backgroui'd sud- 
denly goes down a.s lie taliis, then swishes 
baek up again) to the unlovely carruiiiplis 
that used to be broadcast in the n.ime of 
pereuBsion — whether from bandit guns or 
Beethoven tympaiii. 

Any device that i:itri>diiCOs e^pajision or 
compression into serious music must be ab- 
solutely foolproof in this respect. Ab-st*- 
lutcly )io audible swoosli or stumble or 
whs-tever you may call it. Even the early 
Dynamic Noise Suppressor, whieh was a 
aaeHiil gadget designed tu help in a bad 
.situation — hi-fi needle scratch and rumble 
from the 7S records and play era — -could 
produce soma strange swishes and thumps 
ivheii it was wrongly adjusted. (Its main 
function was to cut do^vn the lii^hs and the 
scratch, opening up when a loud high signal 
came along; similarly, it cut the bass up- 
wards ivhen there was no bass signal.) 

The Fairebild Compander has no tubes- 
it is strictly a passive circuit. It mahes use 
of a "sensing device/' taking signal from 
the speaker lines to control the input gain- — 
it can be placed either before the preamp, 
in the phono pickup line, or after it be- 
tween preamp and poiier amplifier. The 
low impedance into the sensor is IG ohms. 
Signal goes in at high or very high Imped- 
ance and comes out ready to be amplified. 
Transformers somewhere in there, I pre- 
sume. Whatever happens, happens virtually 
insrantaueously. No audible del.'jy, even 
with sharp sounds like piano tones. The 
volume expansion is very nearly perfect. 

Some of the power that goes into the de- 
vice is used to fire oft a set of flashing 
Indicators, two for each ehannol. Doesn't 
take much and they produce a surprisingly 
bright light, much fiashier than a lot of 
tape recorder indicators I remember having 
seen. These lights tell the story, for eacli 
channel, and allow you to set your expan- 
sion (or contraction) tliresholds. The Com- 
pander action begins when the lights fire 
off. If they are on all the time, you are 
expanding all the time and have merely 
added 6 db to your gain. So you adjust 
until they fire off only for the louder parts 
of the muste. 

It was here that I ran into the only com- 
plexity in. the Compander operation. It is 
not to easy to figure out just what setting 
of the two controls (separate, for each 
channel) is best for the music. Indeed, the 
situation is inherently different for every 
record, depending ou the music itself. In 
theory, yon are "restoring" the volume 
rai.ge that was compressed in the original — 
if it was compressed. Sometimes it was, 
sometimes it wasn't. Not all music sounds 
like ISiehard Wagner, A great deal of music 
ia easily recorded without volume compres- 
sion of any sort. With quieter surfaces 
these days, LP records can be cut to very 
low levels, thereby increasing the effective 
dynamic range. 

Moreover, while a great deal of nuisie 
benefits from expansion (granted that you 
are iu an expansive listening mood), much 
music simply does not gain in impact and 
may tven lose efEectiveness. It is not a uni. 
versal rule that in the peculiar circum- 
stances of home musical reproduction all 
uu;s!C must sound "liko the original." It 
seldom does, and rightly, for the borne is 
not a concert hall nor is a recording a live 
performance. 



So, you see, the Compander gives its op- 
erator some ns eful food for thought — and 
that is all to the good, I found, between 
thoughts, that 1 tended to leave the thing 
connected, even so. .'Vfter ;i few days, I dis- 
covered lihat when it was turned off, I auto- 
matically tuiiied turned it on again. Even 
without exact threshold adjustment, the 
Compander .iction is gentle and not un- 
pleasant. Good, On the other hand, for care- 
ful listening I did find that each record had 
to be considered on its own merits and a 
readjustment at least attempted, for best 
effect. Moreover, as 1 had the Compander 
hooked lip, there was one real inconven- 
ience: When the main volume control is 
turned, the Compander threshold changes 
with it. Thus each time the over -all volume 
was adjusted, each channel on the Com- 
pander had to be re-set. If the Compander 
is inserted before the volume control, of 
course, this trouble is avoided — but then it 
usually will work only on one input circuit. 
Unless you tap into your switching system 
at a point before the volume contvo! but 
after the junction of radio, phono, and so 
on. If you can do this, you'll get the best 
out of 'the Compander with the least in- 
convenience. 

The expander circuit affords 6 db in- 
crease at nia."iinium, but when the Com- 
pander is flipped to compression, the 
available total is some 20 db. The stated 
■usefulness of this is for background music 
and such— to take the annoying foreground 
"presence'' out of music which you don't 
want to listen to very hard. This, Of course, 
is sheer mayhem, committed upon composers 
whose every intention ivaa to place them- 
selves in the foreground of your conscious- 
mss. But it might be justified, I suppose, 
on the grounds of present-day custom. How- 
ever, I feel that a much more important use 
for the Compander compression is in con- 
nection with "live" home tape recording. 

There is no greater problem, nor a more 
insoluble one, than the maintaining of ac- 
ceptable dynamic range in a non-profes- 
sional recording, particularly when (a) 
there is no rehearsal or preview, and (b) 
the performers do not know mike technique. 
Or choose to ignore your mikes in favor 
of their live audience, and/or other and 
more important mikes. (Many a "live" 
stage show iu the jasiz and folk music fields 
is recorded by dozens of microphones, some 
of which are professional and others strict- 
ly amateur. The performers are more or 
less obliged to favor some mikes at the ex- 
pense of others.) 

The problem of levsls is made far more 
serious by stereo — or two -channel record- 
ing of any sort. If yon move either volume 
control without moving the other, your bal- 
ance jumps side wise, but amateur talent 
has a disconcerting way of walkings up to 
one mike and crooning into it a la Frankie, 
prewar. The idea that one should perform 
somewhere between two mikes just hasn't 
caught on yet. Even if you ignore stereo (a 
wise idea) and concentrate on the real joys 
of simple two-ehannel recording, you are 
bound to run into unexpected and violent 
overloads or underloads. Too few home two- 
cbaiinel recorders have the master level con- 
trol that allows you to adjust both channels 
together with one knob. With separate con- 
trols you seldoni guess right — one always 
moves further than the other and your bal- 
ance is as steady as a ship at sea in heavy 
weather. 

Aside from sixth sense and long experi- 
ence, the answer is the Compander. "With 
20 db of compression available, you can set 
your two channels high enough to get the 
faint sounds with a minimum expectation 
of sudden overloading. No more hideous 
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blasts — or not many, K^o more disnmlly 
faint recording Sj lost down so mow li ere in 
tho tape Liss. A iiirt7;iu)um of signal iind a 
minimum of noise, I didn't have a elinnce to 
try this out before I toolt off for tlie (;onti- 
aent last summer but I nm all eagerness to 
try, as soon as a cliance presents itself. 



YOU NAME IT 

I can't resist tlirowiug in one more "ete." 
item from my trip to Europe last summer, — ■ 
strictly non-audio, though, to be sure, I 
ivill force a sort of connection. It's all 
about trade names. 

In tlie audio field, trade names are mostly 
poiysyilabie, as befits tlie dignified tcchni- 
eality of the iiL-fi component, (Or the pro 
audio component) We ring the changes on 
Supertliis and Stereothat, or Dyna-sonie- 
thing and Sonic -something else. Dynanral, 
Stereosonic, Studioraatie, our titles are de- 
vised to have rliythm and iveiglit. Nobody 
has ever put out an ampliiier called tiie 
FHpj though to be sure, there is the Quad. 
Nor a cartridge called tlie Plink or tlie Zip. 
I've always enjoyed Paul Klipseh's minor 
inspiration, the speaker ealled the "Heresy" 
(it wasn't in a corner) ; but that was sort 
of special. So was the "Gigolo," presumably 
a handsome little speaker for the ladies. 
Generally speaking, though, we choose our 
trade names ivith great eare and exactitude, 
according to the standards we have eollee- 
tively set up for sueh things. We go for 
short names only in one area — initials. 
EXH, AE, ESL, ADC. They are still poly- 
syllabic. 

It's the detergent field that goes in for 
the one-s}llable trade name, of course. 
There, it is as the Trench say de rigcw. A 
rigorous necessity. There's Lux aud Whish 
and Du0 and Chesr and dozens more. — and 
don't you believe that those names arc easy 
to come by. Every one is as carefully calcu- 
lated as massed advertising brass can make 
it. Probably each was chosen from a couple 
of million suggestions, all one -syllable. 
They sound casual, but they ain't. 

Cereal names, American style, have to 
end ivitii — ies, Rice Crispics, Neiv ones do, 
anyhow. In Europe, though, there must be 
a polysyllable efCeet. Croiistirie (Crusty- 
Bic«). Or Noiz d'Avoine (Oat Flakes). Not 
HO the detergents—they too go in for one- 
syllable names. But so different! Just goes 
to show how delicate this name business is. 

of course, is Lux — what else. (Lus 
and Cornflakes, Coca-Cola and Pepsi, travel 
the world 'round.) But another laundry de- 
tergent is called Cer/, Still another, that 
washes dishes and softens water, ia called 
Frill . How many packages would that najne 
Bcll in the A & P? Then there's one that has 
a real muscle- toughening name — ^Fwt.. All 
full of Wim and Wigor, as we used to say. 
No wonder — for it "adds hygiene to cleanli- 
ness"- — i.e. it contains a disinfectant. Then 
there is a rash of two-syllable names. Diccan, 
avec mousse freinee- — with braked suds. 
And my favorite, a good product and a nice 
name, Sunil—a. sunny sort of name. It 
"adds delat to whiteness" and, natch, is put 
out by the same eonipany as Vim. The U.S. 
etjnivalent ia Blue Cheer or something. And 
Fersil, which to every housewife's confusion 
means also Parsley. 

Some of these names, as you see them on 
the shelves, in tlie stores or at the kitchen 
sink, strike one .is having a lot of 4ol<it, but 
others have the sprightliness of a lump of 
lead. My favorite in that category will end 
this disquisition. It is a strong detergent 
liquid in a plastic bottle and it has a simple 
claim: it Cleans Everything, Its name, the 
floppiest yet, is, believe it or not, Flupp. IE 




The Master lOM Series is a special 
range of selected tubes, ideal for 
today's technically-advanced and 
exacting electronic equipment. 

• Each tube 

Individually Laboratory-Tested 

• Tube-to-Tube Uniformity and 
Section-to-Section Uniformity 
Assured 

• Guaranteed Performance 

• Long Life 

The Master lOM Series , , . guaranteed 
for 10,000 hours of effective performance, 
y^ithin two years from date of 
purchase . . , now available from lOM 
distributors or write direct for literature. 





International Electronics Corporation 



Oepi. A-IQ, 81 spring Street, New York 12, N. Y. 
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NEW PRODUCTS 



■ Record-Play baclc Stereo Tapa Deci. Tlie 
Model 6-44 la the newest in the Tandbere 
Six Series, S-Epeei3, 4-track, stereo record- 
Ijlayback tape decks. The Model in- 
corporates the same basic desigii and elec- 
tronics of the Series 6 unit but includes 
such features as. a specially designed J^M- 
MX l^Uev input for direct i-ec^^rdinf? of 
multiplex stereocasls: "free" position 
switch for independent turntable action 
permitting simple, easy tape loading and 
threading; completely automatic micro- 
switch tape stpp; and other developments 
that fulfill all U.Li. retiuirements. The 
Jlode! 6-44 is available "ivith four-traclt 




heads or as Model (two track heads) 

and offers the following specifications: 
PreQuency response — 7 \^ ips + 2db 30 to 
10,000 cps; 2% ips±2db 40 to 11,000 eps; 
1% IpG + 2db 50 to 5500 ope. Flutter and 
wow: 0.1% rniH at ly!: ips; 0.3% rms at 3% 
ips; 0.25% rms at 1% ips, Si&nal-to-noise 
ratio at least 55 db. Heads; Z precisely 
gapped heads. Operating controls; Push- 
button control with individual recording 
controls for each channel. List price is 
S*98 for the unit complete with eables arid 
empty reel. Remote control "F" Model 
which Includes extra built-in solenoids 
and foot pedal lists at ?54S. Tandberg of 
America* Inc.* Pelliam, N. Y. Ji-l 

• 3-Way 15-lJi, Speaker. Custom built in 
England to Lafayette's specifications, the 
SK-215WX features a massive a-lb. ce- 
ramic magnet. The three elements — 
woofer, mid-range radiator* compreKsion 
tweeter — aie axialty mounted for smooth 
wide-range performance. The woofer sec- 
tion has a cone resonanoe of 3b cps and 
features a plastic terminated, free-edge 




cone suspension. Specifications; Over-all 
frequency ranee, 30-30,000 cps; magnetic 
flux density, over 250,000 Maxwells; cross- 
over fredtiencies, mechanical at 3000 cp.s 
- — 'IS-db-per-octave LC at 5000 cps; power 
iiandling capacity, &0 watts; woofer voice 
toil fliameter* 3-in.; tweeter voice coil di- 
ameter, T-in.,' impedance, 16 olinis. Dimen- 
sions: S/5-in. over-all depth; lEYi-in. diam- 
eter. Shpg, wt., 30 Price S6-J.50. Lafay- 
ette Radio Electronics, 111 Jericho Turn- 
pike, Syosset, L. I., N. Y. Ii-a 



• Automatic Attenuator. Fairchild Re- 
cording Equipment introduces the Model 
fiei "Auto-Ten." an automatic attenuator. 
A completely new approach to level con- 
trol problems in PA and mixing techniques 
in film and record recording* the 661 auto- 
matically attenuates all information below 
the operator-selected threshold level. The 
device radically Improves separation in 
multiple micropliono recording: minimises 
feedback in PA; allows efitcient two-way 




conversations without relays and without 
feed-back ; reduces ^"breathing" in com- 
pi'essoi's and limiters* and many other 
uses. Fast attack time and variable release 
lime allows great flexibility. Will not in- 
troduce distortion and is not fj^eciuency- 
discrimlnating. Works in circuits from 50 
ohms to 50*000 olims and handles levels 
frcm -35 dbm to -1-35 dbm, Fairchild Re- 
cording Equipment Corp., 10-40 45th Ave,, 
L. J, C, I, -N', Y, Ii-3 

• Tliin Speaker System. Only four inches 
in depth, but with the response charac- 
teristics of full-size spealier systems, the 
University SyI-0-Ette is claimed to be 
tlie only ultra-thin sy.'item that is free 
from the distortion PTOtilems inherent in 
ultra- thill enclosures. The Syl-O-Ette is 
designed to be as beautiful to beheld as it 
is to hear. It has a three-dimensional art- 
frame cabinet of walnut veneers, and a 
selection of grille fabrics: liand-embrold- 
ered petit poiiit i;rllles imported from the 
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classic ai t griilGS well as decorator 
cfiiie grlllei? , s . thus makine^ the Syl-O- 
Ette suitable i:or any decor, any period. 
And by means of si^ecial hard\va.ro and 
easily rfliiu>vable bas^^ it may be uj^ed ou 
the floor or wall, hoiiKontally or vertically. 
Fiice of the Syl-O-Ette 509.05 or 5109. &0» 
cLependmg on it^-^rUlc. University Loud- 
speakers, SO South Ken&ico Avo., White 
Plains, X. Y. 

• 200-Wfl,tt AU-^ransIstor Stereo I'ower 
Amplifier. The new Lafayette LA-3S0WX 
20il-watt all-traneiator stereo power am 
plifier uses a tt>tal of 50 solid-state devices 
(1j power transistor.^ and 14 silicon recti- 
fiers). The LA-2S0WX develops It'O -watts 
music power in each stereo cham^el into a 

4- ohin load, watts each channel into art 

5- ohm load, s;^ watts? each channel into a 
1^-olnn load. Heart of the amplifier is its 



unique Class-L3 operated bootstrap output 
cirouitry witli 70 db of feedback and e.m- 
I>loying two transistors hx each half of 
the output circut (cnly one is used in 
conventional units). Frequency response 
iti ±Ci.l dh from 15 to 30,000 cps; - 3 db at 
SO^OOO cps minimum. Harmonic distortion 
i-s less than 0,1 per cent; Intermodulation 
diistoriion is less than 0.2 per cent. Over- 
load recovery time: 50 microseconds maxi- 
mum. Channel sepaia'ioji; GS db rnininmm 
at 2000 cps: 54 db minimum from 15 cps 
to 20,000 cpft. Controls include power on- 
off and gain (level fov each channel). It 
may be used with either transistor or 




vacnum-tube prean^ipliHers; two high-level 
and two low-level pr^amp inputs are pro- 
V3dt,ri. Also provided are screw-type 
speaker terminals, stereo headphone Jacks, 
and four a.tj. outlets, t^ii^e: lS"xS''s<S". 
Shippius^ weight, lbs. Net price. 5200.50. 
Lafayette K,adio I^lectronies Corporation, 
HI Jericho Turnpike, Syossetn L. L, New 
York. L-5 

» Stereo Pliano^rapU^ A new portable 
phonoE^raphh the Model Eleven, has Just 
been unveiled by KLH. The Model Eleven 
speakers feature a new design and con- 
struction. Its transistorized dual amplifier 
delivers 15 watts ]:eak on each s.tereo 
channel. A Pickering magnetic pickup with 
diamond stylus is used in a Garrard AT-6 




record changer. The. components are 
mounted in an attractive and rugged carry- 
ing- case of vinyl-dad "Contourlite," a new 
fibrous plastic matrix^ comhininij extreme 
lightness and impact strength. The Model 
I^lcven weighs a mere 20 pounds. Because 
of the care with which the entire instru- 
ment is constructed, the KLH Jtoflel 
Kloven carries a five-year guarantee — of- 
fering free repairs for the first two years^ 
and any repair thereafter for inclufJing 
bctii parts and labor. The price is slightly 
itnder $200. KLH Research and Develop- 
ment Corp., 'id Cross St,* CamhridE^en H^lss- 

Ii-G 

• Uanlsli-Uiiodeni Cabinet, A new authen- 
tic Danisli-iModorn cabinet ensemble to 
house stereo or mor;o high fidelity com- 
ponents has been introduced by Rockford 
Special Fuinittire Company, This new 
Model 700-701 Knsemhle is decorator de- 
sf^irned and acoustically engineered to pro- 
vide a beautiful home music center at 
economical cost and enables utilisation of 
separate, famous-name high fidelity com- 
ponents for finer mono or stereo repro- 
duction. It combines a center cqu^pm^int 
cabinot and twin free-standing- speaker 
enolosureSj which may be placed together 
or separate, as desired. The cabinets are 
furniture crafted of selected woods. In 
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Confused About Brands? 

Here's Why the Experts Recommend Scott 

Tuners • Amplifiers • Speakers 




Advanced Enginesring. Scott quality begins In 
the iaboratory where the Advanced Development 
Team pioneered Wide-Band Design and "Tlrne- 
Sv/ltchlng" multiplex circuitry. Chief Enginaer 
Danie! Von Recklingtiausen is shown here with 
the original model of the world's first commercial 
FM Stereo signal generator, which is used by 
manufacturers throughout the world. 



Design Leadership. Ail Scott amplifiers use 
massive oulput transformers to assure full bass 
response to below 20 cps. Important engineering 
extras such as solid aluminum chassis and DC 
heated preamplifier tubes assure performance 
that is totally free from hum and noise. 



Uncompromising Quality Standards. The heavily 
silver-plated RF section and the Wide-Band cir- 
cultry common to all Scott tuners is shown here. 
These exclusive design features result in high 
sensitivity without distortion, complete freedom 
from drift, and outstanding reception even from 
weak multiplex stations. 




1 1 ■ 



Conservative Claims. Every Scott component Is 
guaranteed to meet or exceed claimed specifica- 
tions. Each component undergoes more than 
ffty separate tests. Scott uses IHFM test pro- 
cedures to guarantee that you receive meaningful 
specifications. Shown here is the elaborate 
"screen room" used for precision alignment 
of tuners. 



Technical Recognition. WCRB, Boston's leading 
good music station, uses Scott multiplex equip- 
ment for monitoring and for iong-distance relay of 
their FtuI stereo broadcasts. The reiiability, high 
sensitivity, and ruaged construction of Scott 
tuners and amplifiers make them the choice of 
more than lOD leading FM stations.- 



Musical Recognition. Professional musicians, 
like these members of Boston's leading symphony 
orchestra, choose Scott components for their own 
music systems. The expert editors of America's 
most respected high fidelity maga2ineE con- 
sistently give Scott components top ratings, and 
highly recommend them to their readers. 




Scott components, like the 80- Watt 299C shown 
here, ore designed with useful, yeftrs-ahead fea- 
tures including separate bass and treble controls; 
derived center channel output with front panel 
control; complete :ape monitoring facilities and 
Scott's exclusive stereo-balancing circuitry. Your 
franchised Scott dealer will be proud to demon- 
strate Scott tuners, amplifiers and speakers for 
you Without Obligation. 



Ike 
of.... 



FREE! 



New Stereo Record 

"The Sounds of FM Stereo" 



Scott has just produced a new 7" stereo record demonstrating 
FM Stereo and explaining the meaning of the technical speci- 
fications used to describe this woncerful new kind of broad- 
casting. For a free copy, and Scott's new 20 page "Guide to 
Custom Stereo" mail this coupon today. 



fH SCOTT* 



DEPT. 035-10 



H, H. .Scott, Inc., m Powdermill Rd., I\1aynard. Mass. 

Please send me, without obligation, your free demonstration record of FM fnultiplex stereo 
and your 20 page Guide to Cussom Stereo. 



Name. 



Address. 



City Zone State 

If you would like Scottliterature sentto any of yourfriends, include their.names and addresses. 
Export: Mortian Eiporiing Corp.. 453 BroatJv^ay, NlfC. • Canada: Atlas fiatfio Corp.. 50 Wingotd Ave., Toronto 
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NEW! ^ 

) low cost 
solution for 
superior tapes 

• Cuts Background Noise 

• Focuses 

on Your Voice 




UNIPLEX 

unidirectional 
ceramic microplione 

Most low cost mic'ophones pick up sound 
incliscriminateiy— from all sround the room 
. . . ihe result is tapes with too much "room 
echo" and ambient noise. Unidirectional 
microphones (which pici( up sound mainly 
from the front while suppressing unwanted 
sound coming from the sides and rear) were 
too high priced for many users. Nowl Shure 
has incorporated its world-famoLis "Uni- 
phase" network; {found in our most expen- 
sive unidirectional dynamic microphones) 
into this low cost, p'obe-type ceramic micro- 
phone that maltes it possible for you to get 
professional res u its at a rriinrmuni invest- 
ment. Ask for a demonstration at your micro- 
phone or sound system dealer's ... you'll 
hear how it can improve all your tapes ♦ . - 
especialiy stereo ! 

50 to 7CXX) cps response. Can be hand held, 
or stand mounted. Response at rear down 
I5db from front. High impedance. 

Literature: 
SHURE BROTHERS' INC. 
222 Hartrey Ave. 
Evanston, 111., Dept. 44-A 

96 



rhe Model 7C0 Center Equipment Cabinet, 
the upper rig^ht oomptiitment, with lift 
top, is <losip;ne^ for all record chaTigers, 
tTiost Uvinf^criptioii t^4.ble^s or tape I'^cord- 
ers; the lower ri^ht compartinent has 
space for 100 12" records; the tipper left 
compartment is desigrned to house ampH- 
fier nnd/or prea inplIfK^r, or f.niip.r. It. haa 
a reinovable shelf which is adjustEible in 
hoi^ht. Jt also has a blank face-parcel for 
r-i^st^mi instanntiOTi of components with- 




out cases. The lower left conipLirtment 
may be used for additional record spacCn 
tape storjigCf books or de.oorative dispiay, 
Hitij^ed doors, with mag^netic latches, are 
used for easy access. Over-all siKe of the 
equipirteiit cabinet: 38 Vi" wide, 38 Vi" highn 
17%" deep. The Model 701 ipatchet^ twin 
speaker enclosures each hou.sc up to a 12** 
loudspeaker. Over-all of each speaker 

enclosure: 17" wide, 2^Yi" high, 
deep. The mdWidual cabinets in this en- 
semble are also available separately. Rock- 
ford Special Furniture Co., 1S03 W, Belle 
Plainc, Chica^^o 13^ llliiriois, 

V mtrft'TliIiL Speaker Systems, Ad^aiicctl 
Acoustics introduces three new ultva-thiri 
high fidelity loudspeaker units in their 
Bi-PUonic coupler series. The new units 
which fire designated as Planar types are 
only 1%-in. in width and substantially 
ismaller i:i size than previous or conven- 
tional types. Planar units use a plane sec- 
tion which vibrate:= as a single element. 
A new type of compression tweeter is use<J 
in conjunction with the vibrating' panel. 
Response is claimed to be substantially 
flat from 35 cps to well beyond the audible 
rang:e. These units a]'e completely un- 
baflied with free unrestricted radiation oi\ 




both sides^. so that the radiation pattern 
is a donhle figure-S. The three new units 
in ihe series include the two-way Bi- 
planar unit Model PP15, the three-way 
Tri-Planar IModel TPlS which incorporates 
a mid-rang'o coupler, aiid tlie Model QP-lC 
Quadra- Planar which incorporates a 
double bass Ri-Phoi^ic coupler, as well as 
4 double mid-range and hi ^h- frequency 
sections. The dirnensions of. the three 
speakers are l%"^l2"xl^'\ l^s">;15"x 
33", and 1%" X 20" x 24" respectivelyn 
wi^ich permits the units to be hung on a 
wall like a pictuven incorporated into a 
furniture piece or book shelf, used as a 
I'Ormi divirJern ov e^'^^n hidden behind dra- 
peries or wall decorations. The Models 
BP15 aud TF15 are capable of handling 
peak audio power up to 15 watts arid SO 
watts respectively and tht^ Model QP^O 
can handle power up to 50 watts. I:npe£l- 
anc© is S ohms. Prices for the three units 
are respectively 549.00, §69.00, and S135.00, 
witii matched pairs for stereo reproduc- 
tion al a somewhat lower cost. Advanced 
Acoustics Co,, Factory Place, Cedar 
Grove, New Jersey. L-8 



• Storeq Tape Ro<;ordex\ Imported from 
Norway, the new Proton Magnetoton 4- 
track recorder Model 94, is said to be 
highly rated by European stercofans as 
one of the top-quality popularly-priced 
EuropoaTi recorders. The Proton records 
and plays 4-track stereo and mono; plays 
3-track stereo and mono: has dual 4.5-watt 
stereo amplifiers (9 vcatts mono); dual 
stereo "magic eye;" eKclusive "Program- 
indikator'^ ; two-channel balance control ; 




bass control: ^dlt control. Specifications; 
Two speeds — -7 V^s and Z% ips; frequency 
response™30-lfi,0O0 cps ±2 db at 7% ips, 
40-9000 CPS ± 3 db at Ips; si^al-to- 

noise ratio is better than 50 db. Plutter 
and wow are less than 0.13 per cent at 7 ^ 
ips ; hysteresis-synchronous motor. Im- 
ported by American Foreign IndustrleSi 
Inc., &10 Sacramento St., San Francisco 11, 
Calif. 3i-9 



• '^Xiar^e^^ ^oiLdspe^kor Systems. Provid- 
ing excellent sound reproduction as well 
as implementing the noticeable return to 
larfre loudspeaker systems for those homes 
that are In themselves sufficiently large 
to acconimodate them without tlistvirbing 
the decorating scheme, two Altec models 
have underf^ouc minor changes to make 
them still better than before. 

Model S3SA, the 'Cirmel." stands 3<)^i 
in. high, is 35 in. wide, and 1'^ 'Yi in. deep. 




standing on the optional decorator base 
shown. The standard model comes with 
round le^a. IClectrically, the Ga,nnel is 
equipped with two 414 A high-compliance 
woofers, covering the range from 30 to 
SCO CPS, and the high-frequency range to 
22,000 cps is covered by a model S04 A 
driver coupled to an £ 1 IB sectoral ho™. 
The dividing' network is of the confntant- 
resistance type crossing over at SOO cps. 
An external control on the back panel en- 
ables the user to adjust for room acous- 
tics n.nd livenPKS. 

Identical ir\ appearance is the S37A 
"Avalon/' which is equipped with the 
same high-fret^uency driver and horn, hut 
with only one 414A wn^ofcr. Both models 
are available in walnut or mahogany. Al- 
tec Lanslne' Corporation^ ir>15 South Man- 
cheater Ave.^ Anaheim, California. li-lO 
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THE NEW WEATHERS 

STRESS-GENERATOR 

LDM CARTRIDGE 



NEW LITERATURE 

• Kit-Bniiaera Qniae. H. H. Scott has just 
released a new edition of their complete 
Guide to Kit Building. This color brocliure 
stiowa the complete line of Scott Kits and 
tells how to select the right kit for yovir 
/leedSr A free copy of tliis brochure is 
available by writing to Sootti InCt 

Department P, 111 Powdermill Road, 
MajTiard, AI^lss. 



• Soimd-to -Slides Booklet. The Mark-Q- 
Mattc Divifjion of General Techniques, Inc. 
has released a new boolilet which Illus- 
trates a new technlQue for adding sound 
to 35mm slides. The new method uses a 
pencil inarli less than a ^h" wide on the 
oxide face of the recording tape to actuate 
the cha'nge mechanism in an automatic 
slide or film strip projector. The pencil 
mark, which is called a "cue-point," can 
easily be erased. And, because It is visible, 
numbers, letters or symbols can be used 
aa cue-points for oasy identification. The 
booklet, entitled: "Jlake 'Talkies' Out of 
Your Sllaes," may be obtained free of 
charge by writing to the attention of Dept. 
RG2, General Techniques, Inc., 1270 Broad- 
way, i^Tew York 1, N. Y. n-ia 



« Ulniatare Iiamp Catalog:. A new IS-page 
catalog featuring specificalions for nunia- 
ture or sub-miniature incandescent laTnps 
is announced by I-Iudson Lamp Company. 
Greatly expanded and improved over pre- 
vious catalogs, it serves as a <ioniplete 
reference soiiroe useful to engineers, de- 
signers, buyers, and production personnel. 
It features actual siEe-diniensioned illus- 
trations of all lamp styles, and, for the 
first time in published material, shows 
candle power values for all types. New 
listings include automotive heavy duty 
lamps, and an expanded line of sub-minia- 
ture lamps, including the recently an- 
nounced Tu-Pin types. There are also sec- 
tions on lamp terminology and miniature 
lamp selection. For a free copy write on 
your letterhead to Hudson Lamp Company, 
52S Elm Street, Kearny, N. J. Ii-I3 

• Shnre Oataloff. A new catalog, exclu- 
sively devoted to Shure high-fideiity prod- 
ucts, lias been announced by Shure Broth- 
ers, Inc., Evans ton, liiipois. Described in 
the eisrht-page booklet is their complete 
line of monophonic and stereo Dynetic 
phonograph cartridges, including the new 
M33 and SKT models. The catalog also de- 
scribes tone arms and the company's line 
of stereo preamplifiers. In addition to an 
illustration of each unit, the catalog llst^ 
complete technical specifications and 
prices. Copies of the Shure High Fidelity 
Products Catalog are available at no cost 
from Sales Dept., Shure Brothers, Inc., 
222 Hartley Avenue, Evanston, 111. Ii-I4 

• Users O-tllde. "High Fidelity Systems: 
A User's Guide," by Tloy F, Allison, Pub- 
lisljed by Acoustic Researcli, Inc., 24 
Thorndike St., Cambridge 41, Mass. 70 
pages paper. Price: ^1.00, postpaid, direct 
from publisher only. 

Tills is a guide for the layman on setting 
up and caring for higli-fldelity sound sys- 
tems in his home. Simple Englisli is used: 
the author addresses people with no tecli- 
nicai or liobhyist baclcground, 

A brief Introduction describes the parts, 
oi' coiviponents, of both jnono and stereo 
systems. Readers are given useful shop- 
ping information, and this is followed by 
simple but detailed instructions for In- 
stalling, interconnecting, and adjusting 
tile components for best results. Finally, 
there are suggestions on tiie proper use 
and care of stereo systems, and advice on 
what to do in case of trouble. Drawings and 
photographs are used liberally tiirough- 
out the book. 

Although the book is published by 
Acoustic Besearcli, a manufacturer of 
speakers and turntables, it contains no 
advertising material, Examples of com- 
ponents used for tiie illustrations are not 
limited to AR products. 
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today's most advanced cartridge design I 



The new Weathers LDM eliminates 
excessive mass with its unique 
stress-generator design,., the same 
operating system utilized in the fa- 
mous Weathers Professional Car- 
tridge, There are no moving coils, no heavy 
magnetic materials, no drive-arm linkages. 
As a result, the LDM is the first cartridge 
that can freely respond to the most rapid 
groove motions, reproducing peak pas- 
sages without break-up of the music. Con- 
ventional cartridges which operate on the 
basis of accelerating magnets, or coils, or 
ceramic elements may exert many tors per 
square inch during peak passages— thus lit- 
erally crushing the delicate record groove 
engravings. 

The LDM stylus assembly is attached to 
a mounting block which stresses the tiny 
transducing elements. As the stylus shifts 
position, the slight flexing of the mounting 
block is passed on to the transducing ele- 
ments as a stress force. There is no mea- 
surable movement in the element, but the 
resulting stress causes the element to emit 
a voltage, which is a replica of the original 



ACTUAL SHE 



-g-- recording. As a result, the Weathers 
■1 LDM has ideal channel separation, 
* even down to the lowest recorded 
frequencies (a major difficulty with 
most other cartridges). It is com- 
pletely free of induced hum. It tracks per- 
fectly at one gram, and its stylus retracts 
completely to avoid damage due to mis- 
handling. Here in a cartridge of modest 
cost is the cleanest, most musical sound 
you've ever heard, completely free of break 
up, regardless of output level. For the com 
plete story on this remarkable new car 
tridge, write to Weathers Industries, Dept. 
AC-10, 50 West 44th St., New York 26, N.Y. 
Audiophile net price— $39,50, 



Stylusf ,7 noil radius diamond 
.3 mifligram tfp mass 
Output: 5 millivolts at 

7 centinoeters per second 
Frequency Response: 20 to 20 k.c., ± 2 d.b. 
Channel Separation: Exceeds 30 d.b. 
Input: Matching networks tiocluded) 

to low level magnetic 'nput 
Mounting: Standard, hardware supplied 
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""inpiTntfipe^iafu:^; o-^ n.iOKiiij^ at" l-iic-iii^ul- 

eharacteristics of the two transistors. As 
you can see, the base ^nput impedance o£ 
tbe iiiaiii transistor appeal's as an emit- 
ter feedback resistance in the circuit of 
the input transistor and helps to give 
the hi^h input impedance we shall ob- 
serve. Typically we may need 1-2 volts 
of; drive and 1-2 iiia of input current 
to get a 2-anip load current. 

A full analysis of the freqiienoy char- 
acteristic of the composite pair is rather 





Three-motor professional -type drive provides you fxill con- 
trol and safety for your tapes through all functions, at all 
speeds. Separate playback heads let you monitor off the 
tape to keep constant check of recorded program. Other 
features offer sound -on -sound, echo effect and amazing 
DUOSOUND . , . the feature that lets you re-record mon- 
aural records, tapes and broadcasts with thrilling srtereo 
www.-«meri(5awa-6fetiiatew.c0m — ' 




to make the most of 
shaky acoustics . . . 




AMPLIFIER 

{from page 22) 

Ci'OwlmrKt in his book "Audio Measure- 
ment!!," page 131. However, it is believed 
that if the shunt BCtwork is selefited on 
the basis of the lowest frequency peali 
found tlmt tlie eSeet of higher frequency 
resonances will not cause instability. 

Higher power output may be obtained 
by increasing the plate and screen volt- 
a^'cs of 58S1 tubes to 400 and 300 re- 
spectively, with grid bias increased to 
about 2o volts. About 32.5 watts can he 
obtained from a pair of 58 Si's at these 
voltages. 

Still higher power output can be ob- 
tained with 6L6GC and 7027 tubes as 
previously discussed or with EL34 and 
KTS8 tubes. 

One final note: Koise and hum have 
not been measured and recorded because 




PORTABLE... 

PROFESSIONAL... 
PRECISION-MADE! 



BUILD THE FINEST 

CUSTOMIZED ^ 

TV KIT 

On Eosy "Poy As You Wire" Ternis 
Only $15 for the Storting Package! 




Bsautifvl Cabined - 
desianed to enhantB sound quality nnd falbnd with.' 
madcrn decor. For TV or combination TV and Hf-Ff. 



A few of (he Professional QualUy Features: 

Choice of push-pull 10-watt audio or output to 
your Hi-Fi system ... D.C. restoration... 
Ultra-linear sweep circuits . . . Standard Coil 

New Autoinatic PKO Fine Tuner . , , 

Super-sensitivity for fringe areas . . . 

Complete line of Accessories for Custom 

Installations, 

Choice of 19", 23" or 27" GRT. Prices 
range from $119 to .?199. 

U.S. Armed Services aud over 4000 setiools and 
colleges have selected Transvision Receivers for 
educational television. 

Leam the basic principles of elec- 
tronics from the Course available with the Kit. 

ASSEMBLY MANUAL-$2.00 

Sec how easy it is to assemble (he Transvision 
Kit. Cost of Manual refunded on pur^iiase of Kit. 



Grey Oaks Ave. 

j j^,^ --— YonVen, N, Y, 

— ^ YOnksrs 5-6900 

START NOW-MAIL THIS COUPON [ 



["transvision Electmnlcs 
1 YontcrE, N. ¥. 



Grey D^ks Ave.i . 

Beiit. A'f-10 II 



less you are prepared to accept some 
other limitation at some otber point in 
the circuit. This may pay off, but you 
do not get Kometliiug for nothing^ and 
indeed, as one of Damon Runyon's 
characters pointed out, "life is 5-3 
against" (and the odds are I have tine 
odds Wrong). As far as I can see, how- 
ever, the money to be saved by using 
transistors wliicli will give trouble below 
about 10,000 cps is not very much -when 
coiupared ivith the total cost of the sys- 
tem and tlu;re is no point in trying to 
piuch the last cent oitt of the cost n'hen 
elseivhere much larger sums are uncer- 
tain. 

A gleam of hope, or extra despair, for 
the real pedant comes when we use au 
output stage with a practical load, a 
loud.^peaker. A single moving -coil 
speaker will have au impedance charac- 
teristic which rises at high frequencies 
and which will therefore produce a volt- 
age step when we get the run-up of 
collector current shown in Fig. 5. This 
looks after the feedback circuit problem 
rather nicely, though it leaves me won- 
dering if constant terminal voltage is, 
iu fact, what we want, ft is what our 
feedback circuits want, anyway. 

An electrostatic tweeter, on the other 
hand, has just the wrong kind of im- 
pedance and will make the lot of the 
driver stage even liarder. Thus an ampli- 
fier which is satisfactory on laboratory 
test with a resistive load may be good 
with au all moving-coil speaker system 
and had with a partly electrostatic sys- 
tem. Good and bad are rather delicate 
terms, because we are talking only of 
intermodulation effects at the top end 
of the range at full load. 

The moral, if there is one, is quite 
simply this. When you see a new ar- 
rangement of old parts which is claimed 
to have some special features, always 
take a close look to see what has been 
lost on the deal. Usually you will find 
that the difficulties have been moved to 
another part of the circuit and they may 
be easier to handle there, they may be 
harder. But they are there. And after 
all you can always emulate Whitman : 

1 wandered off by myself, 
Looked up in perf ect silence at the stars, 

J£ 
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Pk^ie notify our Circulation Department 
at leatt 5 weeks in advance. Tho Polt O^tice 
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New low prices on ampli- 
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NEW LITERATURE 

• ttlt-Buliaets Onlde. H. H. Scott has just 
roleased a new editioti of tbeir complete 
Guide to Kit Building. This color brochure 
shovvs thft compliitp lire of Scott Kits and 
tells how to select the riglit kit for your 
needs, A free copy of this brochure Is 
available by writing to H. H, Scolt, Inc., 
Department P, 111 PoTvdermlll Roa(J, 
Ma.jTiara, .Mass. L-ll 



• Sound-to -Slide 3 Boojaet. The Mark-Q- 
Matic DivisioTi of General Techniques, Inc. 
has roleased a new booltlet which illus- 
trates a new technique for adding sound 
to ;j5mm slides. The new method uses a 
i)encil mark less than a 1^" wide on the 
oxide fELce of the recording tape to actuate 
the change mechanism in an automatic 
slide or film strip projector. The pencil 
mark, which is called a "cue-point," can 
easily he erased. And, because It is visible, 
numbers, letters or symbols can he used 
as cue-points for easy identification. The 
booklet, entitled: "Make 'Tallttes' Out of 
Tour Slides," may be obtained free of 
charge by writing to the attention of Dept.. 
BG2, General Technicjues, Inc., 1270 Broad- 
way, New York 1, N. Y. t-ia 



• KliilHlnire Iiamp Cataloer. A new 12-page 
catalog featuring specifications for minia- 
tuvfl oi' -^ub-miniis.tiivQ incandoEoox^t lO-inpE] 
is announced by Hudson Lamp Con^pany. 
Greatly expanded and improved over pre- 
vious catalog.s, it serves as a complete 
reference soui'ec useful to engineers, de- 
signers, buyers, aTid production personnel. 
It features actual size-dimensionefl Illus- 
trations of all lamp styles, and, for the 
first time in published material, shows 
caTidle power values for all types. New 
listings include automotive heavy duty 
lamps, and an expanded line of sub-niinla- 
ture lamps, including the recently an- 
nounced Tu-Pin types. There are also sec- 
tions on lamp terminology and miniature 
lamp selection. For a free copy write on 
your letterhead to HuiJson Lamp Company. 
538 Elm Street, Kearny, N. J. Ii-13 

• Shure Catalog. A new catalog, exclu- 
sively devoted to Shure high-fidelity prod- 
ucts, has been announced by Shure Broth- 
ers, Inc., Evanston, Illinois. Described in 
the oight-pnge booklet is their complete 
line of monoi>honic and stereo Dyne tic 
phonograph cartridges, including the new 
MSZ and MTf models. The catalog also de- 
scribes tone arms and the compaiiy's line 
of stereo preamplifiers. In addition to an 
illustration of each unit, the catalog lists 
complete technical specifications and 
prices. Copies of the Shure High Fidelity 
Products Catalog are available at no cost 
from Sales Dept., Shure Brother-s, Inc., 
222 Hartley Avenue, EvanESton, 111. Ii-14 

• Usora auide. "High Fidelity Systems: 
A User's Guide," by Roy F. Allison. Pub- 
lished by Acoustic Research, Inc., 24 
Thoriidllce St., Cambridge 11, Mass. TO 
pages paper. Price: $1.00, postpaid, direct 
from publisher only. 

This is a guide for the layman on setting 
up and caripg for hi^h -fidelity sound sys- 
tetns in his home. Simple English is used; 
the author addresses people with "no tech- 
nical or hobb^'ist background. 

A brief introduction describes the parts, 
or components, of both mono and stereo 
systems. Readers are given useful shop- 
pinj^ inforn^ation, and this is followed by 
simple but detailed instructions tor in- 
stalling, interconnecting, and adjusting 
the components for best results. Finally, 
there are suggestions on the proper use 
and care of stereo systems, and advice on 
"What to do in case of trouble. Drawings and 
photographs are used liberally through- 
out the book. 

Although the book is published by 
Acoustic Research, a maTiufacturer of 
speakers and turntables, It contains no 
advortising material, Examples of com- 
ponents used for the illustrations are not 
limitft^ to AR products. 
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today's most advanced cartridge design! 



The new Weathers LDM eliminates 
excessive mass with its unique 
stress-generator design,., the same 
operating system utilized in the fa- ~ ^ 
mous Weathers Professional Car- 
tridge. There are no moving coils, no heavy 
magnetic materials, no drive-arm linkages. 
As a result, the LDM is the first cartridge 
that can freely respond to the most rapid 
groove motions, reproducing peak pas- 
sages without break-up of the music. Con- 
ventional cartridges which operate on the 
basis of acceierating magnets, or coiis, or 
ceramic elements may exert many tons per 
square inch during peak passages— thus lit- 
erally crushing the delicate record groove 
engravings. 

The LDM stylus assembly is attached to 
a mounting block which stresses the tiny 
transducing elements. As the stylus shifts 
position, the slight flexing of the mounting 
block is passed on to the transducing ele- 
ments as a stress force. There is no mea- 
surable movement in the element, but the 
resulting stress causes the element to emit 
a voltage, which is a replica of the original 




recording. As a result, the Weathers 
LDM has ideal channel separation, 
even down to the lowest recorded 
L SIZE frequencies (a major difficulty with 
most other cartridges). It is com- 
pletely free of induced hum. It tracks per- 
fectly at one gram, and its stylus retracts 
completely to avoid damage due to mis- 
handling. Here in a cartridge of modest 
cost is the cleanest, most musical sound 
you've ever heard, completely free of break- 
up, regardless of output level. For the com- 
plete story on this remarkable new car- 
tridge, write to Weathers Industries, Dept. 
AC-1 0, 50 West 44th St., New York 26, N.Y, 
Audiophile net price~$39.50. 



stylus; .7 mil radius diamond 
.3 miifigram tip mass 
Output: 5 mitlivQits at 

7 centimeters per second 
Frequency Response: 20 to 20 k.c.. ± 2 d.b. 
Channel Separation: Exceeds 30 d.b. 
Input: Matching networks (included) 

to low level magnetic input 
IMounting: Standard, hardware supplied 
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to make the most of 
shaky acoustics . . . 




. . you need a Telef unken 
ELA 411 Dynamic Cardioid 
Microphone 

Sometimes recordings have to be made under 
less than ideal conditions. And that's when a 
Teieturiken ELA 411 really comes into its own. 

For instance, where reverberation in rooms 
without acoustic damping is troublesome, the 
ELA 411 effectively clarifies your recording. Or 
where pressure microphones are out of the 
question due to acoustic feedback with in 
adequate amplification ~ again, your choice 
should be the ELA. 411. This versatile micro- 
phone is also ideal for recording speeches or 
meetings in rooms where background noise may 
bo a significant factor. 

Where special charac- 
teristics are called for or 
where true recording ex- 
cellence is preferred, 
choose a professional mi- 
crophone made by Tele- 
funken, Telef unken micro- 
phones are, quite siruply, 
the finest in the world. 
For further information, 
mail this coupon. 

TELEFUNKEN 

y^^v American £i^^t( Int,, 34lh St. 

0^u'^fe> Islond City, N. Y. 

1 1 

I yVmcfkorr EUrt, Int., 4»^S0 34 Sr., U/ij IsEand City, N,r. 

I^ldtis? tend me complelo jnfnrmnticn on To)e- 
innkan ptcif^iisonol microphones. 

I Nqmc 

I Addr»& 
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Oiy , Slate.. 
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I FCifiicn 
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AMPLIFIER 

{from page M) 

Crowhiii'st in his book "Audio Measure- 
ments," page 131. However, it is believed 
that if the shunt network is selected on 
the basis of the lowest frequency peak 
found that the effect of higher frequency 
resonances will not cause instability. 

Hig:)ier power output may he obtained 
by increasing the plate and screen volt- 
ages of 5881 tubes to 400 and 300 re- 
s per; lively, with grid bias increased to 
about 25 volts. About 32,5 watts can be 
obtained from a pair of 5881 's at these 
voltages. 

Still higher power output can be ob- 
tained with 6L6GC and 7027 tubes as 
previously discussed or with EL34 and 
KT88 tubes. 

One final note : Noise and hnin have 
not been measured and recorded because 
there simply is no audible output from 
this amplifier at more than one foot 
fi'oiu the loudspeaker unless a sound in- 
put is being fed into the amplifier. The 
author has been confused by power fig- 
ures quoted on units a.s many, many db 
below some arbitrary level, when he has 
heai'd annoying him or noise from the 
equipment in question, and prefers the 
listening test. 

Any persons writing to the author are 
I'oqucsted to send self -addressed stamped 
envelopes to ensure receiving ii prompt 
reply. JE. 



CLAVICHORD 

{from page 44) 

instruments will then occupy a place 
))arred to the conventional instnzments 
instead of substituting for them as they 
now do. Tlierc are some patents already i 
issued for electronic organs in just in- 
tonation. 

The re introduction of the .just in- 
tonation into our culture will take time. 
Composers will write compositions for 
an instrument only if the instrument is 
sufficiently developed and musicians 
play it. The instrument will enter upon a 
period of development only if composi- 
tions are written for it and musicians 
play it. Musicians will learn the tech- 
nique of playing it only if it is suffl- 
eifntly dt^velopcd and compositions arc 
written tor it. This loop will supply its 
nwn positive feedback if there is enough 
ini:iiil Cicitatioii. The method outlined 
liere i'oi' worliing in the just intonation 
i.s intended to arouse a priietieal inter- 
est in the serious application of this in- 
tonation, R 
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BUTOBA Is a precision tape recorder, qual- 
ity-engineered and hand -crafted by skilled 
West German technicisns, offering perform- 
ance and features never before found in 
portable recorders! 

UNEQUALLED FEATURES: 

4 hrs. recording or play-back on 5 incii reels 

• Exceptionally fast forward and rewind • 
Instant start and stop • 2 motors with tran- 
sistorized electronic speed control • Separate 
volume and tonecontrcis > Built-in push-pull 
amplifier and 5" x 7" heavj-duty spealier • 
Tape positton indicator • 40 hrs. operation 
from 8 ordinary flashlight batteries • Fully 
transistorized, batteryor/l/C operated, 

SPECIFICATIONS: 

Response: 50 — 13,000 cps @ VA ips, 
60—6,000 cps @ 17s ips ■ Half track • Flutter 
and wow: Max, ,2% @ ZV\ ips ■ Mike input 
—200 ohms; line input lOOK ohms* Compact 

• Lightweight • Complete with dynamic mike 
■ Full line of accessories availabfe. 



BOOKLET FREE! 

■25 WAYS TO USE YOUR TAPE 
RECORDER" and color folder. Yours for 
the asking. Write. . . 

5 STANFORD INTERNATIONAL 
5E9 Lamel street • San Carlos, Calif. 
Telephone: 591-0339 
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OUTPUT STAGE 

(from page 64) 

means a liirge voltage drive from the 
preceding stHge and a. eonvetitional com- 
mon-cniif.ter stage gives us etirrcnt drive 
instead of voltage drive. 

WateJi for the Cooper Compromise. 

I hope that by now the reader is con- 
vinced that although, In Whitman's 
words, "/ beat and pound for the dead" 
I also cry "Vivas to those wlio have 
failed." The interesting thing about this 
arrangcjiient which Mr. Clark has 
brought to our notice is that in searching 
out its defects we come to tliink of the 
defects o£ other circuits. The popular 
circuit for output stages this season is 
based on the Darlington composite pair, 
in which a low- power-side hand eommou- 
eollcctor transistor drives the common- 
emitter output stage and also acts as a 
topping -up stage. The usual way of an- 
alysing the composite circuit (and ana- 
lyze it we tnust, for the limitations which 
we have found in the other circuits have 
raised doubts about the composite cir- 
cuit) the usual way is to start with the 
emitter current of the main transistor 
and call this unity. 

The huHd-iip of the analysis was done 
in drawing Fig, 6, If the emitter ouri-ent 
of transistor (1) is 1, the collector cur- 
rent is u, and the base current is (J? - Kj ) , 
This base current is the emitter current 
of transistor (2) which therefore has a 
collector current of aj(i ~ n^,) and a base 
current of {1 ~ "-i) {1 — ^-i) ■ The total 
current i)a.?sed by the two collectors is 
ttj -!-«.(.;- ttj) or a, + a2- cijUj, and the 
over-All current, gain is very close to 

- «j) (i -«.) ] so long as otj and 
are near unity. We think nothing of cur- 
rent gains of the order of 1000, 

In practical design work we get the 
input impedance by looking at the input 
characteristics of the two transistors. As 
you can see, the base input impedance of 
the main transistor appeal's as an emit- 
ter feedback resistance in the circuit of 
the input transistor and helps to give 
the high input impedance we shall ob- 
serve. Typically we may need 1-2 volts 
of drive and 1-2 ma of input current 
to get a 2-amp load current. 

A full analysis of the frequency char- 
acteristic of the composite pair is rather 




Fig, 6, The behavior of the pair is re- 
vealed by the current relationships. 

AUDIO • OCTOBER, 1962 



complex because of the effect of internal 
feedback through the transistors. We 
can, however, get a fairly good idea of 
what is likely to happen when we apply 
a steep-front step voltage to the base 
of the driver transistor. The main tran- 
sistor can be considered as an idle diode 
for the period during which the holes 
are diffusing towards the collector Junc- 
tion. The main feedback loop, we must 
assume, is ."lending back the message 
that it requires a particular current in 
the pair and is allowing enough drive 
to reach the input !)ase to produce this 
current. The driver transistor will be 
forced to try to deliver this curi-ent. 



We can see this in anotlier way. In the 
absence of a collector current in the 
main transistor, the voltage developed at 
the base is the product of the base- 
emitter diode resistance and the base 
curi'ent. When the driver has a high 
trans conductance we expect that this 
main transistor input voltage will he 
ahuost equ.al to the input voltage. Again 
we see that we are calling for a very 
high driver cnrient. 

You see the general principle which 
wc have reached: if it takes micro- 
seconds for the news to get through 
from the input electrodes to the collector 
there is nothing to be done about it un- 



Put new dimension 
in your 
recordings 

with the all-new BELL T-347 
4-Track Stereo Tape Deck 




Three-motor professional-type drive provides you fuU con- 
trol and safety for your tapes through all functions, at all 
speeds. Separate playback heads let you monitor ofif the 
tape to keep constant check of recorded program. Other 
features oiYer sound -on -sound, echo effect and amazing 
DUOSOUND . . , the feature that lets you re-record mon- 
aural records, tapes and broadcasts with thrilling stereo 
effect. See and hear the sensational new T-347 at your 
BELL Dealer soon. Bell Sound Division, Thompson R am o 
Wooldridge Inc., 6325 Huntley Road, Columbus 7, Ohio. 



BELL STEREO 




Thompson /tamo Wooldridge Inc. 
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BUILD THE FINEST 

CUSTOMIZED ^ 

TV KIT 

On Easy "Pay As Yoo Wire" Terms 
Only $15 the Starting Pqekogel 




SmuIiYuI CobJnefs — 
deiign^d to enhance £DUnd equality and bl«nd wirh 
modorn deeof. For TV or fombinotian TV and H[»F*- 



A few of Ihe Pfofessionof Oi/o/ity Features: 

Choice of push-pull 10-walt audio or output to 
yoUT Hi-Fi system . . . D.C, restoration . . . 
Ultra-linear sweep circuits , , , Stfindard Coil 
New Automatic PKO Fine Tuner . . . 
Stipcr-sensitivity for fvinge areas , , . 
Complete line of Accessories for Custom 
Installations. 

Choice of 19", 23" or 27" GRT. Prices 

range from $119 to $199, 
V.S. Armed Sei-ukes and over 4000 schools and 
colleges have selected Transvision Receivers for 
educational telewsion. 

Sn^^eiUd Ut CUcino*Uci? Q^Cx 

Leam the basic principles of eJec- c^^^^5£5 
tronics from the Course available wiih the" liit- 

ASSEMBLY MANUAt-$2.00 

Sec how easy it is to assemble the Tiansvision 
liif. Cost oIAfo^iun; refunded on purchase of Kit. 



v3' ^ YOnlmrs S-6900 

j START NOW-MAU THIS COUPON 

J TBANSVISIGN Electronics, Inc., Grey Oaks Ave.. 

VoDlnrs. N, y, JliiiL, AT-10 

□ Sciui TRBK S-r>ai:n CataloK QI cidoic %1 tor 
^Vss&mbty Manual, rcfiiiirialilc un jiurchast or KSt. 

□ I enclpsc for Startijig Pkg, (in pav-as-j'r>ii-^-Jr(? 
j.Mii (ComDitta Kits range from S119 to 51S9.) 

N fi m e 

J ^^fi/frftii 

I CIl)- 7jy!x 
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Rooms 305, 306, N, y, Hi-f=i Show Oct, 3-7, 
CIRCLE 100A 



less >'ou ary prepared to accept some 
otlicr limitation at some other point in 
the eireuit. This may pay oil', but you 
do nut g<'t something for )iothin<j, and 
indeed, as one of Damon Rimy on 's 
charaetiii's pointed out, "life is 5-3 
against'' (and tlie odds are 1 have the 
odds i\'i'Ong), As far as I can scej how- 
ever, tlie money to be saved hy using 
transistors which will give trouhlc heiow 
about 10,000 eps is not very much when 
compared with the total co.st of the sys- 
tem and there is no point in trying to 
pineh the last cent out of the cost when 
elsewhere much larger sums are uncer- 
tain. 

A gleam of hope, or extra despair, for 
the real pedant comes when ive use an 
output stage with a practical load, a 
loudspeaker. A single moving-coil 
speaker will have an impedance charac- 
teristic which rises at high frequencies 
and which will therefore produce a volt- 
age step wlien we get the run-up of 
collector current shown in Fuj. 5, This 
looks after the feedback circuit problem 
rather nicely, though it leaves me won- 
dering if constant terminal voltage is, 
in fact, what wc want. It is whfit our 
feedback circuits ivant, anyway. 

An electrostatic tweeter, on the other 
baud, has just the wrong kind of im- 
pedance and will make the lot of the 
driver stage even liardei'. Thus an ampli- 
iier wliieh is satisfactory on laboratory 
test with ;i resistive load rimy be good 
with an all nioving-coil speaker system 
and bad with a partly electrostatic sys- 
tem. Good and bad are rather delicate 
terms, because we are talking only of 
intericodulation efiects at the top end 
of the range at full load. 

The moral, if tbei'e is one, is rjuitc 
simply this. When you see a new ar- 
rangement of old parts i\hich is clainied 
to have some special features, always 
take a close look to see what has beets 
lost on the deal. Usually you will find 
that the difficulties have been moved to 
anotlier part of the circuit and they may 
he easier to handle there, they may be 
hardei-. But they arc there. And after 
all you can always emulate Whitman: 

7 wandered off by myself, 
Looked tip m perfect silence at the stars. 

IS. 



IF rOU ARE MOVING 

PleaiB notify our Circulation Department 
at lea^ 5 weeks in advance. Th« Poit Office 
does not forward ma^axinoi jcnl to wrong 
destinations unless vou pay additional post- 
age. and wc can NOT duplicatt copioi lant 
io vou once. To sava yourself, us. and the 
Post Office a headache, won^t you ploaso 
cooperate? When notifying us, ploase ffrve 
vour old addrcsi and your new addrcit. 

Circulation Department 
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P. O, Box eZ9. Minaota. N. Y. 
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CATALOG A- T 5 
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CAPACITOR MICROPHONE MIXER 

{from page 54) 



reasoa that tlie current requirements are 
listed on the seliematte rather than indi- 
catijig the speeific part. Although a suit- 
able transformer may be readily avail- 
ahle for this design, I did not find one in 
my personal listings. Any suitable choke 
over 5 honry may be used as long as the 
total d.c. resistance in the filter circuit 
does not exceed 180 ohms. An example 



be used with six condenser inieropiiones 
for initial recording, or with a lesser 
number of microphones plus other hig'li- 
level sources. 

In the following re-recording process 
it can be used as a line amplifier-mixer 
to mix either voice or music from micro- 
phones, or other high-level sources with 
the original tape playback. An example 




Fig. 13. Front 
view of final lay- 
out. 




Fig. 1 4. Under- 
chassis view. 



of a filter circuit using standard compo- 
nents is shown in Fig. 11. 

It is recognized that the power supply 
(ieseribcd is somewhat expensive and con- 
tains some luxuries. For this reason, a 
moi'e economical and conventional power 
supply is shown in Fig. 12. This power 
supply should prove satisfactory if nor- 
mal care is exercised with heater and 
lead dress. There should be no need for 
d.c. heater voltage for successful per- 
formance, but the mi.xer plate circuit 
must be manually switched since most 
relays will induce hum in the plate cir- 
cuit when the eoil is energized by an a.e. 
voltage. 



Applications 

As stated in the design considerations, 
one of the main objectives was to obtain 
flexibility, or more simply, to obtain a 
multi-purpose unit. In practice, this am- 
plifier satisfies this requirement. It can 
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would be sound -on -sound, where the tape 
playback would he high level and the 
microphones would be low level. It may 
also be employed as a line amplifier to 
control :"everbe ration by using one chan- 
nel as "echo out" and the other channel 
as "echo in." In fact, in a pineh, it may 
be used as a dynamic microphone pre- 
amp for mono recording by plugging the 
output of one channel into one of the in- 
puts of the other channel and controlling 
the gain from the second channel. If the 
levels of the mikes can be controlled by 
placement alone, three dynauiic micro- 
phones can be used in this manner. 

The sound reenforcing application is 
obvious, since a one-volt output will 
drive almost any amplifier to full power. 

In short, for the small studio or en- 
thusiast employing condenser micro- 
phones, and desiring the maximum of 
capability with the minimum of equip- 
ment, this mixer offers an economical 
solution. 



! The 
Pros 
Nest 




Saul J. White 
Chief Eri[]r., Aticf[o Procfocts, 
Reh-O-KDt Co, 





No. 10 "WHAT PRICE EFFICIENCY?" 



U'& gtjotl to be back, and many tbanks to Uic 
half liundml rcarjeif wiio have written to me 
and 10 tJie f?<litor. Tiiis will contimi(^ to be a 
column of pcrfoi^a] journalism aimed at raising; 
both my ego and the &tandan:s of the audio in- 
dustry ^vithtiut censorship from any quarrer. 
LET'S TALK ABOUT EFFICIEiSCY. 

WUcn you buy a lOO-walt light bulb you do 
not expect tbft illumination cf a candle Haine. 

10 every lield of teelinology we strive for effici- 
ency. We feci rewarded when ^ve employ a 
transformer with 9B% efficiency, or a motor with 
95%. We want high efficiency in amplifiers, in 
meters, relays, power pl.mts, vehicles, clc. Tlic 
vacuum tube is giving way to the transistor 
because of the £r(iitcr efficiency of the latter. 
If we feed a machine with fuel we want the 
greatest returji for v^'bat it consumes. It is a 
fundamental compulsion of every engineer to 
achieve maximum efficiency. 

Yet in tbe matter of loudspeakers we have been 
deceived into believing that efficiency is unim- 
portant. This is a deadly trap that could choke 
off progress and set back tb5 work of sincere 
and capable engineers. Low efficiency is totally 
and fatally wrong. It is contrcry to all selentific 
lacts. It arises from the in>-tb tbat amplifier 
power is cheap, and this ha$ pusbed bad design 
and sloppy production on us. A large magnet 
or 1 1 envy structure does not necessarily result 
in bigb efficiency. 

If a reproducer engineer were given the task 
of building the world's finest speaker regardless 
of cost, he woxibl nltimately find hinisctf with 
a speaker of extraordinary bigb efficiency as an 
inevitable consequence even though he had not 
initially made this an objective, 

Wlicn Western Electrie Company was making 
speakers, tbey approached 50% efficiency. Three 
watts of input to a type 555 unit could fill a 
theatre. Three decades ago P. G. A. H, Voigt, 
English inventor, built speakers -with extraordi- 
nary efficiency and fidelity and witb one watt 
could deliver all the sound tliat one could take 
in his living room. 

Paul Klipscb's Klipschorn is an example of 
one of tbe most .sensitive reproducers -with lower 
distortion. It is still king of them all on these 
two points. 

It is no accident that the products of old- 
established and reputable manufacturers show 
great conversion eflicicncy. 

The Uck-O-Kut "Scnoteer," the first thin-linc 
bigb efficiency speaker to be marketed, operates 
from a transistor pocket radio. It receives about 
one-lcnth watt and fills my office comfortably- 
llck-O-Kut speakers may be fed from a portable 
tape recorder, a talile radio, or any under-powered 
device. It you liavc as much as 10 watts available, 
yon are in a position to drive the dust out of the 
rug in front of the speaker. Our newest stereo 
speaker system, "Sonorama," to be released in 
October, continues our belief in efficiency. 

No borne should require more than one aconslic 
watt for high power peaks. If our speakers were 
made with only 20% efficiency, we would seldom 
rctiuire more than a 5-watt annplifier. Yet some 
manufacturers .idvise tbe use of 30 watts with 
their speakers. In tbe ease of one acoustic suspen- 
sion clasf of speaker which I measured over three 
center octaves, tbis showed an average efficiency 
of less than 1%. If driven by 30 watts, tbis 
speaker would be converting 23.7 watts into heat 
in the voice coil, and only 0.3 watts would be 
doing useful acoustic work. 

Be sure to sec and hear tbe new "Sonoraraa" 
at tbe New York Ili-Fi Show, October 2-6. It is 
a single unit stereo speaker designed not for 
sbelf moiinlinK, but it is the sbclf itseltl Yuu bolt 

11 to the wall like a shelf, then place books or 
objects of art on it. 

Rek-O-Kut Company, Inc. 

38-19 108th Street, Corona, N. Y. 
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the only turntable 

kit with 
Professional 

Quality . . . 

QRAY PK-33 




GRAY 
PK-33 

stereo LP 

turntable kit shown with Gray's 212-TG 
tone arm and accessory base. 

PK-33 Kit only: $49.50 

FEATURES 

A turntable kit can be an economical 
investment and still be the heart of a 
fine record playing system. For com- 
plete satisfaction, it should be easy to 
assemble and free from flutter, wow, or 
rumble. The Gray PK-33 meets these 
requirements perfectly Ttie following 
specifications tell why. 

BUILT-IN SPEED STABILITY. The out- 
side rotor, hysteresis synchronous drive 
motor spins stereo and LP records at 
an exact 33-1/3 revolutions per minute 
regardless of rrjinor changes in line volt- 
age or prolonged periods of operation. 

"QUIET SOUND" is guaranteed by the 
polyurethane drive belt which transmits 
the smooth, precise speed of the hyster- 
esis motor to the turntable platter with- 
out trace of wow, flutter, or vibration, 

OILITE BEARINGS, used exclusively 
in Gray turntables, assure minimum 
rumble. Each bearing is impregnated 
with heavy oil to assure lifetime lulori- 
cation, 

NYLON THRUST ASSEMBLY cushions 
the steel shaft of the turntable platter 
in the bottom of the bearing well. 

CLEARLY WRITTEN MANUAL guaran- 
tees fool-proof assembly. Step by step 
instructions with photographs and dia- 
grams mean that one evening's work will 
give you the satisfaction of building your 
own PK-33, 

SIMPLE MOUNTING. The PK-33 can be 
installed with simple hand tools. Attrac- 
tive bases, pre-cut, pre-assembled in 
mahogany, walnut or blonde are avail- 
able from Gray dealers, 

COMPLETE COLOR MATCHING is a 

feature of all Gray Research products. 
For example, the 212-TG tone arm 
shown above complements the "Sunset 
Grey" finish of the PK-33. 



GRAY 
RESEARCH 

AND DEVELOPMENT 
CO.. INC. 

Box 12, Elmwoo(f, Connecticut 




RECORD REVUE 

{from page 66) 

The seii<?r;il lypc ivjib coinmi^ii caougli nt 
ilie tinni— "coo cert i" for nil sortie of solo com- 
hinfiUons, siilIj as tlie ^vGll kiiown Each 
'■Ital:nn Conocrio'^ lor solo liarpsltlioid. It 
wns Xha stylo oi writing tbot coiJiitcO, the 
conctrto sound and istriicturG, quite unlike 
iriiamher music styl{? — we'd ciiU the style 
liach-isli or Vivahli-ish. The Itallaoi^ invt-uted 
It, iiiui every coiuijoser la JSurope wrote 
Italiiiiiate concerto luusic of the sort — these 
El II srtimd liko Rach oi- Himdel or Vivaldi. J3ut 
!Lt k-n^t Home of them have an over'.jiy of 
breiic:li styling in them, especially in tJie slo'w 
movements. 

The most interesting nre the works far f^ve 
tlut*^3 alone by Boismort^cr. Oc has a good 
<leat ro yay mnsicully, aud the od<J sound of 
iive flutes, trying; to play a full range from 
U'ebl:^ to bass, is intri^^uiug too. The Corrette 
concerti are to my ear more conventional and 
less iiiterestSng, They Ijave their l>ass pro- 
vided 3\v tiie hnrps)Chor<i-cello combination. 

The recording is big, live, and nt the s^^me 
liixio close. This is normal for today, hut iiu- 
fortiiuately tlie modem llute player produces 
an appalling ;i mount of extraneous noSse in 
the lorm of hissing and spitting — sounds thai 
carry very di^itinotly for a few yards hut are 
m ercH f ii 1 1 y los t t a gr ate r d i s tun e tn TJi e 
hissings of these five fiutes are just above 
(he conscious: thresipold iu the listening. Jt 
woul<I have been better to push tlie players 
baclf a bit, or get them sklewi^;e or som^>- 
thinsfn to avoid ft, I also feel that some 
( tho[igii not all) of these players ave not 
^^ood stylists for the musiCt playinj^ viith that 
^<>l>Py< uji phrased loosen ciss that seems to l>e 
"Liihcrent iu many schools of Ihite i>Iay!nE to- 
day. I wiii name no names though I think I 
Kviow wliieh of the players may be involved. 
The dilTerence between the players is quite 
Ticticenble and, of conrgen does add a sense 
(tf iiKlivJriuality and pcrsouiility that is useful^ 
in any sncb music, style or no. 

Hark, The G\ad Sound! Mu&ic for Record- 
ers and Horpsichord» Carl Dolmetsch and 
the Dolmetsch Consort. 

Angel S35747 stereo 

The Hrst recorder music I ever heard, al- 
most, thirty years ago, was on a series of ten- 
inch TS-rpni discs, the English "Columbia 
rristrjry of ^tu^-ic/' Tlac music was played by 
the Dolmetsch famiiyn h^jad^d by a wild-haiced 
old inaii, Arnold Dolmetsch {born 1S5S) — I 
bad secji his picture often ewougb. ^Vi^;h the 
late Waiida Landowskan lie viriualiy launched 
the great wave of "authentic" old music that 
is now at its height, Dolmetsch built old in- 
stFu;nonts, pbiyyd fhcmn taught his fainily to 
play them. His Haslemere Festival practically 
i>c^aji the age of the restored recorder, lute, 
irarpsichord, viol^ and so on. 

Today, n new generation of Doliaets;j]ies is 
in ofieratioii, in the same business. I remcni- 
h(?r the older Dolmetsch children— young 
Cocile, who sang on the old record* In a 
plaintive iitne-f^irls voice; Carl^ the recorder 
play'^r ; l{U(]olph, wlio if memory i;erv':^w whs 
the h.irpsirJiord genius of the family. It was 
a real ciaii — and now, Carl's own family 
plays again, including his two sons and twin' 
daughters. After j^lmost 40 years, the Onsle- 
mere I'Vstival still continvtes under the family 
direction. This record shows what they can do. 

rd say the Dolmetsch family standard of 
perfiuinance has riseu rather dramEiticaliy 
since the early days. Quite rightly^ for tlieu 
tho old instrunientjj were very "new" and 
unfamiliar, tlieir techniques mostly lost ; 
wherras today the DoluietSches compete in 
everv aspect of their work with hundreds of 
able professionals in many countries, in^clud- 
tiig our own. t-uder this tpst the family music 
hold:^ up well, though for my ear with a 
slightly old-fashioned fjouud— a trace on the 
I?omfi:ntic side here and there, leather nice. 

The recording features Carl Dolmetscb as 
lead artist, on jjoth tht soprano and alto re- 
corders, contrasting (as is often done today) 
several of the big solo works for recorder 
and keyboard out of the Eighteenth century 
with earlier music for recorder ensemble, 
numerous instruinents of different sixes play- 
ing together in "consort." There's a lovely 




Designing and Building Hi-Fi Furniture 
Jeff Mcirkel 

Wrilten by a pfofessionol 
hj-fl fufnilyre designer 
v/ho has taught furniture 
dt^sign at ieodlng col- 
leges^ ihfs book \z can ou- 
tficntic reference of volue 
to tbc hi-fi fan ond pro- 
fessionol custom builder. 
Covers everything from 
t/pi?i of woods to furni- 
ture finishing for the 
rnechonicody adept; de- 
sign prirtclfjles^ styles and 
Or rongements for the 
decor minded, 22^4 pages. 
No. 79 Popfrback $2.90' 




"The AUDIO Cyclopedta" 
Howard W, Ti'ftnitiin& 

Kore IS one irngls volume 
with the nnosr compre- 
hensive coverage of every 
phosc of audio. Concise^ 
accuroTe explonarions of 
□ II audio ond hi-fi sub- 
|ects. More tbon 7 years 
m preporaiioo — tbc most 
autboritoJive encyclope- 
dic work with O unique 
qujck reference sy&Tem for 
irisronT onswerj lo any 
question, A vital com- 
plelo reference book for 
eytry audio engineer, 
technicion, and serious 
aud[o;jhjle. 



* 1280 pa^es 

* 3400 topi CI 

* 1600 illusrraliDn 




Ko. 123 S19-9S* 



High Fidelity Simplified 
Horold D. Weiler 



The cornplclG f?i-fi sTorv — 
onsv/ers pll ^ut-^fioni oboi.'? 
luner^j changeri, □^l^lpli^e^^J 
Sopt rejcordert, speokerVj 
record ployors, oTc. Lon of 
Id&as for cijslom insiallo- 
ricrt^. Tell^ how ro ocMeve 
conc<;rf hoW recop^Jc^n in 
your ht>rr,o. 216 pcges. 



No. 142 



^3.30 




Getting The Most Out Of Your Tope Recorder 
Herman Buritein 



W.'iircn m "plain toJE^ tor 
iho man v^ho haj, o( wii'jhc? 
lo bLv, o foDe rciCorder. h 
oniv-vCfS ikc myriad dUCS' 
lioni roistd by Inpc record- 
ing <?nlhu^ioir5- cliapicri 
cover CVOry pho^e of oporo- 
[lofi ond ir^olnicnonct?— 'fTom 
oddifig o roDc rccoider to 
rhe Ki-fi sy^scrr., lo o ihor- 
ough di^sgrlation on mi.!;re- 
phonos. toiE of peocrlcol 
ljirc]r,'riDlion on l^ow lo bu'/. 
]76 pogei. 

No. 351 $4.25 




Order by direct mail from 

AUDIO Bookshelf, 
RADIO MAGAZINES, INC.. 
P. 0. Box 629, Mineola, N. Y. 



Enclose check or money order — no 
CCD. or billing. US.A. and CANA- 
DIAN orders shipped prepstd. Add SO^ 
for Foielsn orders {sent at buyer's rjskk 
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Haniiel ana a Telcnia nn, approjiriatoly oinii- 
mented In the recorder part "with lin^}rovi^ed 
aOrtitions (qtiitf the correct thlnt; to do), plus 
a batch of pleasant ensemble pieces for the 
recorder ^'roiip, nilnus keybonrcJ. A bit of 
troTjijle teclniically with yome very loud re- 
corder notes liere and there (the recorder is 
the very dovij to record on tare) — otherwise 
a fine sound, 

Debussy: 12 Preludes, Books I and II com- 
plete. Charles Rosen, piano. 

Epic BC 1242 stereo 

Listening to this mnjor slice of Debussy 
nrt, performed by n skiilfQl and sympathetic 
pianist, I find old thoughts about the eomposer 
rceurring to me again— somehow, I iiCep fecl- 
iri;^, DclniKsy v.as a trauienilous musical mind, 
an ori^na], fearless teclinician and innovator, 
a conscious stylist beyond compare-^ — always 
so precisely avoiding the Germanic tradition, 
emphasising the French — and yet, with all 
this, I fmd ills musical iMnguage cold, of the 
mijnl and not the inner musical intuition. 

'in contrast, Wauriee Kavel waa a much less 
orlf.dnal stylist thougb an even greater tech- 
nician. Debussy was the real leader in musi- 
cal ideas, Hut, for me, Ravel^s music speakti 
for real. It comes straight from the musical 
heart, for better or worse. Give me three or 
four of Kavel's piercir.g harmonies and I'll 
toss you a M'holc booltful of Debussy's cleverly 
conlrivetl whole-tone colorations. After half 
a side of this celebrated music, a turning 
point in 20th century piano composition — I 
find myseiC utterly bored. Not Hosen's fault. 
Debussy's. 

Now I suppose I'ro committed the ultimate 
critic's sin. So help me, JE 



TAPE GUIDE 

{from page 56) 

might disturb such an ;irrangenieiitj unless 
it has the same intluctauee as the old head. 

In recording, the bias current require - 
ziients will vary with the induetfuice of the 
record lieai^. Therefore the use of a dif- 
e-rijjit record Iiead will require adjustment 
of bias current. Also, for a given level of 
signal to be recorded of tlie tape, the 
amount of current supplied to the reeord 
head will vary, Tlierefore the lecord-level 
indicator will have to bo recalibrated so 
that it properly indicates maximum per- 
missible recording level (producing 3 per 
cent harmonic distortion at 400 eps). Some- 
times a eons taut- current resistor is used 
between the record head driver and the 
record head, even though the latter is a 
low-impedance type. A different head may 
require changing tlie constant-current re- 
sistor. Sometimes the impedance of the 
head figures in the record-equalization net- 
work that produces treble boost; this de- 
pends upon tlie type of reeord equaUzatioii 
employed. I can't speak for your particular 
tape macliinc, but there i,s a possibility tliat 
with some machines a cliange in the reeord 
head would require a change in the record 
equalization. 

Before malting any change, I strongly 
advise j'Oii to put the matter to the manu- 
facturer of your tape machine. True, some 
of the djffcrenees resulting from head 
substitution may be quite slight. But it is 
clear from your letter that you want the 
best possible performance from your tape 
recorder. 

Q, J have heen planning on purchasing a 
hifjli-qtiality tape recorder, and witk ii I 
plan to tape FM-rnnUiplex, copy other 
tapes, and tape live organ and other 
invsie. I have 'been considering the pur- 
chase of a four-iracl: iiiackine, hut recently 
have beCK given reason to dovht the advis- 
abiliiy of fonr-iraelc stereo recording with 
home tape machines. A (tape) friend of 
mine, viho is also an electrical engineer, 
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Newl 




INSTRUMENTS 
for AUDIO 
MEASUREMENTS 




Model £10 



MODEL 410 DISTORTION METER 



NoHel 410 



• Measures eudio distorKon, noise level and AC 
voltages • Also a versaMIe vacuum tube voltmeter. 

• Distottion levels as [ow as ,1% can be nieast;red 
on fundimental frequencies frcm 20 Id 20,1101) cps, 
indicates bsrmnics up to 100,000 cps • Distortion 
measurements can be made on signal levels of .1 
volt to 30 volts rras • The vacuum tube yoltmeter 



provides an accuracy of ±5% over a frequency range 
from 20 cps to 200 KC. For noise and db measure 
ments, the instrument is calibreled in 1 db steps 
from 0 db to —15 db, the built-in attenuator pro- 
vides additional ranges from —60 db to +50 db 
In ]0 db steps. 



MODEL 210 AUDIO OSCILLATOR 

• Provides a sine wave signal from 10 cps to db at S volts output * Distortion is less than .2% 

100 kc • Output level vvjthin db when worliing at 5 volts output from 50 to 20,000 cps, slightly 

into 600 ofims (reference 5 kc) • Power output, higher at higher output and frequency extremes, 

variable to above 150 m * Hum and noise, — 70 

TAese insfrumenfs are supplied wiffi many B.C. station Installaf/ons 
for FCC Proof-of Performtinee tests. 



BAHKKR & WHililAMSON, Inc. 

<^adio QMmiuHsaUDu Squifwuent Since 1932 

SRISXOI.. FSNNSYLVANIA • Sl^IInsU a-SG81 
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RECORDS 
Sound-on- 
Sound 



NEW LAFAYETTE 

Deluxe 
Professional 
Quality 

4-TRACK 
STEREO 
TAPE DECK 

Built-in Transistorized 
Stereo Record/Play Preamps, 

Begin your stereo component system witti ttiis oustanding tape recorder repro- 
ducer. Superb Electronics, smootti, dependable tape transport ■ Plays: 4-Track 
Stereo Tapes, 2-Track Stereo; 4-Trac-<, 2-Track and Full Track Monophonic ■ Rec- 
ords 4-Track Stereo or Mono; Sound-on-Sound ■ Frequency Response 40-18,000 
cps at 71/a ips M 2-Speeds: 3% ips & 7 ¥2 ips ■ Plays Reels up to 7 _ 
inclies. Complete witti 4 connecting cables and empty tape reel. 

f?K-143WX as above but with carrying case Net 114,50 




SHOWN V^ITH 
OPTIONAL CASE 



■ LAFAYETTE Radio ELECTRONICS 

' DEPT. A J -2 BOX 10, Syosset, 1.1., N.f, 



RK-iaO Tape Deck $ ,.,•.,„, Enclosed 



□ Rush me FREE 
388 Giant Sized 
Rages 1963 CstaltJE 



FREE! 




NAME, 



" ADDRESS. 
j|CliTV -_ 



_ZONE_ 



.STATE. 



LAFAYETTE Radio ELECTRONICS 
Syosset, L.I., N.Y. 

OTHER LDCATIOMS: 
Jamaica 33, N.Y. Scarsdale, N.Y. 
New York 13, N.Y. Paramus, N.J. 
Plainlteld, N.J. Newarls 2, N.J. 
Bronx sa, N.Y. Boston 10, Mass, 
Natick, Mass. OPENING FAU mij 
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UNEQUALLED 
PERFORMANCE 



nsc 



The UQiquc feature that makes 
SCHOEPS auditaJy superior to all 
other microphones Is its patented 
multiple-pattern, single metal dia- 
phragm coostruction. It guaran- 
tees the smoothest high fre- 
quency response and highest 
front-to-back discrlmiiiation 
ijt the cardiotd pattern. 

BEST ! Trrinsitnt respo 

— low inert ial dia 
phragm system means 
dearest definitiOQ 
at highest level. 

1J£ST! Fre- 
quency response 

— no high fre- 
qnency peaks te 
cause shrillness. 

LOWEST DISTORTION ! Never 
exceeds 0.3% at sound pressure 
Jevels to 115dB. SwJtchable at- 
tenuator; 15dB before preampli- 
fier* 

FRONT TO BACK JtATIO — 
Highest Avidehand rejection over 
the important midranee; at least 
26dB, 

COMPARE THE SCHOEPS jn 
your own studio or on localiorir 
You will find the Schotps systeni 
vastly superior fo any <:ond(;njcr 
microphone. Write or phone for 
dftmonsrraTion. Literature avail- 
able on request. 

International Electroacoustics 

Inc. 

333 SFxtfi Ave., New York 14, N. Y. 

212 WAtkins 9-8364 
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acoustical tone equalizing music system 
AN ACOUSTICAL LANDMARK 




In selling ouf* uiu^c system i^"t not only use 
wordSj of course^ ]n good faith, ^ve aisa offer 
their fulfillment. Ijo toners sound will be 
found oiitstanding, perhaps even rtvolutioiiEvry^ 
because it h ihe kiiid of sound one would 
cjtpcct from a device the specific function of 
which ]S the mirroring of natural sound. 
Isotojie cfTec(s this by atmospheric, air- mass, 
pressure, not air resistance as such. I'hus I^o- 
Tone's transducers '"brcat.he^ uiider pcrft^ct 
linearity and control. Listen to the precision 
of Isotone^s bass. Brochure. Dealers, attention. 
Illustrated: the Eroica, 6 cu. ft. $299. 
*■ italics 

ISOTONE ASSOCIATES 

340Z Third Avenue Newf York 56 
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has had <iim'y adverse experiences with 
four-trach stereo recording. Se experienced 
a ver-i/ restricted d-ynainie range and found 
the recordi%() level to be liighly critical 
K;ith distortion and tape hiss prevalent in 
man's instances. It is true I wouid lite the 
savings of fo^tr-trach stereo, but not at the 
rish of any loss of high fidelity, or in diffi- 
culty of taping. I would appreciate your 
personal opinion, as there is a lot of beau- 
tiful music -waiting to be recorded, 

A. I am inclined to vote for a tjuarter- 
traek (four-track, as you call it) tape 
macliino, provided tiiat you get sometliing 
in the top quality class. Quarter-track 
uiaehines liavo become v^rtuallj' the stand- 
ard for liome use, and almost .all commer- 
cial prerecorded stereo tapes are now of 
tills variety. Top-quality home machines 
are able to achieve signal-to-noise ratios of 
about 55 db at 7.5 ips, quarter-track, based 
on a recording level produciug 3 per cent 
liarmouic distortion at 400 eps, Tliia meets 
high fidelity requirenieuts. By going to a 
half-track machine you wouldn't be doing 
much Ijetter. 

True, some home machines fall appre- 
eiahly below 55 db sigjial-to-noise ratio, 
.ind therefore cannot be classified as high 
fidelity iustruments. Quite a number of 
liorae tape recorders attain signal-to-noise 
ratios of only 45 to 50 db at 7.5 ips, quar- 
ter-traek. The 5-db difEcrence between 50- 
db and 55-db signal-to-noise ratio is very 
precious. 

HrJf -track machines are less subject to 
dropouts (sudden, brief reductions iji vol- 
ume) because of inconsistencies in the tape 
oside. The wider the track, the more 
chance there is for variations iu oxido to 
average out, resulting in greater constancy 
of volume. But the continual improvements 
in tape have made dropouts much less of a 
problem tlian they ivere years ago ; so 
much so that, if you use tape of the best 
quality, you are unlikely to find tliat the 
problem exists even wiien operating quar- 
ter-track. 

Quarter- track is advantageous over half- 
track witli respect to azimuth align inent 
(adjusting the head so that the gap is 
exactly at riglit angles with tlie long di- 
mension of tlie tape). Azimuth ia quite 
critical iu order to preserve response out 
to 15,000 eps at 7.5 ips. But the narrower 
the track, the smaller is the treble loss for 
a given degree of azimuth misalignment. In 
a stereo head, the two gaps are never per- 
fectly colinear, tliat is, exactly in the same 
vertical line. Accordingly, it is not possible 
to obtain perfect azimuth alignment for 
both gaps; high frequency response must 
suffer ou one track or tlie other or a bit 
on both. But with a (juarter-track head 
tliere is less saffering. 

In sum, using a top-quality home tape 
machine, you should be ahle to record all 
that beautiful music with beautiful fidel- 
ity on a quarter-track basis. 

Q. I would Wke to hnovj if you could 
tell fije where I can purchase the standard 
test tape Ampex oSSS at 7.5 ips and the 
liCA tape lg'6~e4T. 

A. I believe that you can obtain tlie 
test tapes you w.ant from one or more of 
the large electronic mail order hous-es. A 
number of the large audio dealers also 
carry test tapes. By thumbing througt the 
pages of one of the audio magazines, you 
ean find the names of a number of mail 
order houses and audio dealers, I don't 
know Tvjhether Arapex and EGA sell test 
tapes directly to the consumer, but queries 
to them sliould at least bring information 
as to tliE dealers who carry tlieir tapes, iE 



ClASSIFED 



Rat«: 104 wonl ptr Intirtlair fGr RonuEnmtrelal 
ulvtrtUemnnts; per word for eommonlil lulvar- 
tliflDintt. RAt«^ ir> t^et, ind no dlieoanti wilt ^ 
illBwid. Copy most aeeompuitid by nmlttanei 1M 
tiiii. tnd tnu^t meh tht Miw Vork oiRn by th« 
first of thB month preceding *h« dato of hsuo. 



HIGH MDELITY SPEAKERS REPAIRED 
AMPKITB SnCAKER SERVICE 
IQS W. 23r(l St., N«w York II, N. Y, CH 3-4812 

ENJOY PLEASANT SURPRISES? Then 
write us before you i>urchftse any hi-ii. You'll 
be gla^ you did, IJmisual savinKS. Key Elec- 
tronics, 120 Liberty St., New York C, N. Y. 
Cr.overdalG 3-42SS, 



\\'RITE for Quotation on components, re- 
corders. FREE cat.ilos. HI-PIDELITY SUP- 
PLY, 2817.VC Tlilrtl Ave.. New York 55, N. Y. 



SALE ITEMS - — tapes — packnge quotea. 
Eayl.-i, Uox 131-0, Wnntiigli, N. Y. 

WE RION'T STEREO TARES : both S- nml 4- 
trtick; (111 labels: over 2500 different. FREE 
EEOCirURE. Stereo-Parti, SllR Ceutiuela 
Ave., In^lewood, California. 

SELL: NATIONAL "CRITERION" AM-FM 
tuner. Perfect condition ; recently checlted at 
National f.ictory. $S& postpaid. Albert Murray, 
Bickert Terrace, Clarence, New York, 

LP RECORDS FROM YOUR TAPE. 40 mia- 
utes, S6,00, p.p. Write for quantity prices. 
Quick service. Custom Recording, 92cl Knnsas 
Ave., Kansas City, Kantias, 



SELL : Profession.^1 tape recorder Presto 
#800 14-track: speeds T'/j, 15 Ins. Excellent 
condition, ,?S50. Lester Salerno, 2212 OudEon 
Blvd., Jersey Cit.v, N. J. 

SLXL; 19 2400-font '-i-inch Scotch IITA 
Tapes. Seals unbroken ?S each, 2 RCA -l-JliX 
microphones. S7G each. Clean 10 V2 -Inch ahjiui- 
nUBi reels (U-in) in boxes, 51 each. Altec 
OTOE microphone, ?50, Will ship. M. E. Boyd, 
2024 IJowser Ave.. Dallas, Te.^as. 



SELL : Two Eh-ctro- Voice fact or 7- finished 
Royal 400's, wired Citation I and II, Weathers 
professional record plaver. Used three months. 
Cost $1248.10 with accessories. Sell for $920. 
Steve AushutK, 00-1 East 2nd, Elleuburg, Wasli- 
iu^ton. 



FOR S.M.E : LoudspeakGrp, t'WO Bo!^a>: mo<lel 
E-302.i, urban oil-finished walnut. Like new, 
used very little, $105 eaDh, L. J. McDonald, 
31 G Meisner Avenue, Elkhart, Indiana. 



WANTED: Circuit, suitable Cor liome con- 
struction, at very smaR, portable, trnnsistor- 
izcd, Ijattery-operated r.t. {tenerator capable 
of prodiicin^ audio apcci ruin noise over the 
band GOO to 2000 kc without turning. Will 
Iiaj- reaiionable iirice. Francis Daniel, S4u West 
End Avenue, New Yorl; 25, N. Y. 



NEW [>rofcsEional A nip ex 354 recorder. 
.S14T5. Two KLI-I-0 speakers, 5475 each, 
\Valker, 70 IiJlm St., Noi-thampton, ^iass. 

SELL: Bell T-238 deck with case, 4-track, 
record/ pla y ; Harman Kardou TA-230 AM-FM 
tuner/stereo amplifier. Will take MPX 
adaptor ; best oiTcr, Steplien Lcliercr, 2232 
South Clermont St., Denver 22, Colorado. 
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ALL NEW 




BIG RECORD BRUSH 



"Her&'s a brush thoJ coveri the enMre 
tracIcinQ surface of your r^ccrds. Designed 
osp'^cioM/ for manual □peraf'ing turn- 
Tabloi, turns ouJ of th& way for aulo- 
molic Dporation. Mode of MACHINED 
ALUMIKUM wilh a LARGE CAMEL'S HAIR 
BRUSH that will Jast the life of your turn- 
tabl<3. After severof revolutions of tha 
record^ you will notice on fmprovement in 
sound caused by iho removal of dust 
particles from the plo/ing Surface. This 
is not a toy^ but a fine piece of ec^uip^ 
ment with quality and service built tnto 
every inch. Makes a PERFECT GIFT. ONLY 
$4.95 (pDsf|3Pid). Send check or money 
order to PRECISION i^ANUFACTURING 
CO., BOX 232, AURORA, INDIANA. 



GIV( YOUR .RECO IDS' A. CLEAN.SWEEP TODAV ,;, 
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DON'T BUY Hl-fl.. 



components, ftr l<i[ic recorcJcrs Until you fict our 1ow> 

*Moist oil! tJraiirU in sLocJt mt]bc Mfr:;, FrancMge, 'We 
KumuLcc "Wc van Not Be Umltrs&lc)/' ' l^as>'-I'6y- 
riJtri, 'Tra^Jes actcjitML 'lij-dav mono'-baok gy^rjintM. 



HI-FI RECORDING TAPE-7" gvoranfeeti Ul quality 









3-2S 


24 + 


A-3" 


22S' 




.45 


.30 


n,\ 


liOO' 


Acetate 


LOS 


.SO 




12110' 




MO 


1,(19 


ISA 


isno' 


Acttatc 




1,46 




isno' 


Ilylir 


1.30 


1,85 




1200' 




2. SO 


3,43 



atjy assorLmctit pfrniittsd for 'l l ■^ price. Add 15^ ptr 
retT pftsLure and licindllnf;, 
— 2J + Cont,Snen[fll USA 

220 E. 23rd St. 
New York, N. Y. 
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ARTISAN ORGAN 

"King of Kits" 
■ Ths Dlt^miC* In oraan 
tone & styling 

> Skip dealv unSti and 
factory labor 

< Piy ai yoi ^qUA 4t 

pTay as yoa balld 
• No privlPitt tflChnltal 
sldll rcqilred 

> The original bvUd-lt- 
yoorstlf crgnn 

Choico d modils from $1750 to 
Write toddy for details 

j4949->l York Blvd., Los Angelei 42, Calif. 
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D MDID unlimited 



Speeia l iiei in SAVING YOU HONEY 
FACTORY FRESH tOHPONEHTS 
I' LOWEST POSSIBLE QUOTATIONS 
FAST DELIVERY 

Ws ois FRANCHI5ED for most HI-FI Ilnoi, 
Ordari SHIPPED PROWTLY from our largo 
slock. RECORDING TAPE at LOWEST 
PRICES, FREE STEREO CATALOG, 
71S-A Setond Av«. (38lh 
St,), Now York 16, N. Y, 



Visit Our Showroon 
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CANADA 
High Fidelity Equipment 



Complete Lines 



Complete Service 



Hi-Fi Records — Components 
and Accessories 

flLECTRO-VoiCE 

^ SOUND SYSTEMS 

1 26 DUNDAS ST. WEST, TORONTO, CANADA 
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• Acoustical Consultants Orgfanize, The or- 

ganiKation of .1 National CoujiciJ Acous- 
tical Consultants was formally announced 
this week. This is a, group firmi? who 
supply information and <io researolii on 
noise and acoustical design problems. The 
new Council is dedicated to encourage ad- 
herence to better sta,nda,rds of acoustical 
performance in bulMings and to control 
noise wherever found. iMembei'ship is open 
miiy to fl^^'l^i having primary interests in 
acoustical c-f>nsuUntg enerincering. How- 
ard C Hardy of Chicago \vas elected presi- 
dent. Michael J. Kodara^s of Long: Island 
City is vice-president. 

• ToXePrompQ^er Flans Acquisition. Ii> 

furtherance of its expaxision program, 
TelePrompTer Corporation has entered 
agreements for the acquisition of Conley 
jE^lectronics Corp. of IDvanstom 111., and 
TelePrompTer stockholders will be asked 
at a special meeting on Oct, D to approve 
mortgages to seciire the required banl? 
loan, accordi'ng to president Irving 
Kahn. Conley manufactures endless loop 
maenetlG tape cartridges aTtd related 
products. 

« Jerrold Names Vic e-F residents. Accord- 
ing to a recent a'^mounoemcnt hy Sidney 
Harrnan, president of Tlie Jevrold Corpora- 
tion, Roland J, Kaib has been appointed 
vice-president and fi'eiieral manager of 
Pilot Padio Coi'poratlon; Robert H. Reiss- 
wenger appointed vice president of Jerrold 
Electronics Corporation i Donald ^P^nicsr, 
Harman-Kaidon, Tno, becomes vice presi- 
dent; and Paul GaiTison^ vice president of 
Technical Appliance Corporation. 

• Foy Forms Consulting' FixuL, C. Arthur 
Foy, former marketing manager of Vega 
Electronics Corp. following seven years 
with Ampex Audio, has announced the 
formation of C, Arthur Foy Co^ consult- 
ants in marketing and commercial pro- 
cedures, located at 1550 Siesta Drive^ Los 
AUos^ California^ 

• New Sales THau^s'er for Gray. J5tuart S. 
Wood has been nained Sales Manager of 
Gray Research and Development Co. Inc., 
mimwood, Conn,i acoor^iing to T. Gerald 
Dyar, president of the broadcast equip- 
ment manufacturing Company. 

4 Tliomas Orfi'aJi Appoints. Murray 
Ficbert has been named lilastern Regional 
Manager for Thomas Organ Co., accord- 
ing to Joe Eenaron, president. Mr* Fiebert 
held his post previously, leaving in 1D5S 
to serve as president of Capital Syndica- 
tion Corp. New York business and sales 
consulting firm. 



COMPONENTS, TAPE RECORDERS 

Write for our low fiuotes on your tliodce of coTn- 
;>0[]Cnt*;. SiLve more on "pkees." All factoiT Bcaled, 
Scod for "ilonthly Epeclilif" tkolIettTir 
HI-FI RECORDING TAPE 
Splice Free (Btcej>l £400') Treq. resp. 



• 


2O-2U,OO0 ens, 15 dny money 




• 


• 




3-n 


12-23 


24 + 


• 
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laOO' 7" atetatt 


Sl,23 


J1.17 


J ,99 
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1800' 7" acttatt 


1.79 


1.59 


1,10 


• 


• 


1800' 7" mvlaf 


1,95 


1,8S 


1.85 


• 


• 


2400' 7" mylar 


2,G9 


2,S9 


2,45 


• 


• 


2400' 7" teniillitd mular 


2,39 


2,95 


2,90 


• 




Can ne Assorted, Add 15( PoslJKO Fet Eeel 
10(; For 21 LM3 

125-N East 88 St„ Ntw Vorti 28. N 

CZARSTC3N <=t;,iw^ 
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TAKE THE TIME 

, , , to write to Its ansE will shfftt you Eifiw to kEep yaiir 

HI-FI COSTS LOW! 
BRITISH EttDIPHENT— AmpllfiErs, TunErs. Speaksrs, 
mtofi, T\a.'\i\)i from tlo United Kingdom H)-FI Mall 
OrdEr SpeclallEts carefully packed. In^ared and shipped 
prumptty at minimum cost, 

C, C. GOODWIN (SALES) LTD. (Dopt, A) 
7. TfiB Broadway, Wood Grera, London N,22, England, 
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FM Stereo Multiplex 
Signal Generator 

Produces the FCC specified 
composite Stereo Multiplex 
signal. 

Production alignment and test- 
ing of Stereo Adaptors, Tuners 
and Receivers. 



Servicing and alignment 
of Tuners and Adaptors, 

Model MX-1G cabinet $250. 
Model MX-IG rack $25S. 

SAVE $100. Build /our own 
Precision A1X— IG Generator 

-kif $150. 

Send complete data and spets. Q 

For prepaid slirpmont ir> U,S,A,. sand therck 
or money order is: KARG LABDRATORIES 
ELY AVEWLJE, S. WORWALK, cniUIU. 
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TOP ALLOWANCE 
FOR YOUR USED COMPONENTS 

^ AT 

^ audio exchange 




WHEN YOU PURCHASE 
The SHERWOOD S-3000 IV 

FM/MX STEREO TUNER 
with "Acro-bcQm" Tuning 
Features 7" expanded illdft-rule tuning scale. Auto- 
ma Mc Frequent/ Scale, sp&ciol inter-chonnel Kuih 
system which elimlnatsi noUy '^hoih" between FM 
channels. 

TRADE 4 WAYS 

• TRADE Hi-fi for hi-fi 

• TRADE Amateur radio* for hi-fi 

• TRADE Hi-fi for amateur radio 

• TRADE Amateur radio* for amateur radio* 
•Includes HAM; SWl,; Citizen's Band; Tast Equipment 

AUDIO EXCHANGE EXCLUSIVES: 
Trade-Back Plan • New Equipment from over 100 
manufacturers • Used Equipment sold on 10-day un- 
conditional money-back guarantee , , , plus 90'day serv- 
ice warranty • Special GE credit plan • Custom Instal- 
lation for stereo and monaural equipment. • HI Fl 
service laboratory, ,^^4^ 
Get more! Pay less when vou trade at ^^^^^ 

audio exchange 

For Trading Info., write dept. AH. 

PieilSE MAIL ALL ORDERS AND INQUIRIES TO JAMAICA 
)53-21 Hillside Ave, Jamaica n, N, Y. • AXtsI 7-75IJ 
WHITE PLAINS. H. T, BROOKLYN, tl, Y, WANHASSET, N, Y, 
203 Msmsrtjneck Ave, 106S Flatbusti Ave, flSl Planifms fta. 
CIRCLE 105B 
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4-CHANNEl 
AUDIO MIXERS 



PURCHASING 
A HI-FI 
SYSTEM? 

TIME PAYMENTS AVAILABLE 

Up to 2 ycQrs fv pojrl 

Send Us 
Your List Of 
Components 
For A 

Package 

Quotation 

AIREX 
WON'T BB 
UNDERSOLD 

All merchandise is 
brand new. factory 
fresh ^: ;:ii:Lraulecd. 
freo HI-FI Coto/ag 

AIREX 
RADIO 

CORPORATION 
85-AMCortlan4t5f., 



Jim lanjinq* 
Allec Laming 
Electrovoice 

Hp_rHey* 
Univershy 
Acouiric Resonrch 
Jniiiian 
Whcirfedar« 
USL Cilixnn Band 
Gontet • HallLcraft«r 
Texas Cryjtali^ 
Con ce rt oji o • V i 
Bell « G.E. 
Woarhftrs 
HuTmart— Kardon 
Eico * Pilot * TEC 

ESL * Frazi^r 
Super (copo 
Dfjtii Changci' 
B090J1 * Lflfik 
DyntikiF * Fithor 
H, Scott 

Hnco • ECl 

Sony * Roberts 

ChofJsngor 

Browning 

Gprrard • Norotco 

Miracord 

G^iteral Radio 

Rek-O'Kut 

Compancnti 

Tandberg* 

Fairchiid 

Pickorirtg » Gray 
Audio Tapo 

Rock ford Cab mot 1 
Artiion CabinAts 

N,Y, 7, WO 4-1320 
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Chief Fidelitone 
ingredient: 




QUALITY 



We don't use just diamonds — we 
use gem stone quality diamonds. 

And it's the same with each 
component of each Fidelitone 
diamond needle. The finest ma- 
terials, engineering talent, and 
workmanship -— all combine to 
assure you of quality needles 
for quality sound reproduction 
equipment. 

When you need a needle, get 
quality — specify Fidelitone — 
on top since 1929. 

Fidelitone 

"jBest buy on records" 
Chicago 26, Illinois 
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Acoustic Research^ Inc 45 

Aifex Radio Corporation i06 

Allied R^diO Corporation IB. 74 

Altec Lansing Corporation 25h 26, 21 
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Eestrnan Kodak Company Z9 

EfCO 13 

Electronic Applications^ Inc _ . 72 

Electro-Voice. Inc 40^ 41, Cov. IV 

E I set ro -Voice Sounds System j ► , h . . * . , , 105 

EMJ SI 

Empire Scientific Corporation ^ 1 

Ercona Corporation S7 

Fairchild Recording Equipment Corp. ... 63 

Fidelitone 105 



Fimev Company 
Fisher Radio Corporation 
Foster Electric Co,, Ltd, 



Garrard Sales Corp 

Goodwin, C. C. (Sales) Ltd, 

Grado Laboratories, Inc 

Cray Research & De^/eloprrient Co,, Inc.. 
Grommes, Division of Precision Electron- 
ics, inc 

Harman-Kardon 

H' Fidelity Center 

International Electronics Sales Corp. . . . 
International Electroacoustscs Incorpo- 
rated 

Isotone Associates 



90 
9 
TO 

3 

105 
2 
102 



51 
105 



93 



104 
104 



Jensen Manufacturing Co 59 

Jerrold Electronics Corp , \ib 



Karg Laboratories, Inc. . , 
Kenwood Electronics^ Inc. 
Key Electronics Company 



. . . . 105 
Cov. ( I 
100 



Lafayette Radio 103 

Lansing, iames B. Sound, Inc S3 



3M Comr^any , , 

North American Philips Co.h Inc. 



61 
49 



Pcrmoflux Corporation 106 

Pickering & Company, Inc 17 

Pilot Radio Corporation 69 

pioneer 15 

Precision Manufacturing Co 105 

Reeves Soundcraft Corp 65 

Rek-O-Kuf Co.^ Inc 1 01 

Roberts Electronits, Inc 57 

Rockbar Corp 71 

Rotron Manufacturing Co., Inc. 4 

Scctt, H. H.. Inc 95 

Sl-erwood Electronic Laboratories, Inc. . . S9 

Shure Brothers, Inc. 77, 7^, 96 

Sonovox Co,, Ltd 100 

Stanford International » . . , 98 

Superscope, Inc ^ 39 

Swltchcraft, Jnc 1 OG 

Tandherg of America. Inc 92 

Tefefijnken 98 

Thorens Division, Elpa Marketing Indus- 
tries. Inc 43 

TransvEsion Electronics, Inc. lOO 



United Aydio , , , , 

University Loudspeakers 

Viking of Minneapolis, Inc Cov. 



S5 

53 



Weathers Divlslori of Teleprompter .... 97 
\Vharfcdale 30, 31 




SwitcKcraFt 4-chcinnel high impedance mixers 
oltow you to feed up to 4 signals Into a single 
output to your recorder or amplifier* 
Transritoriied Mixers gi/e you low noise level, 
low distortion, response— 20 to 20,000 cyde?, 
Individuol gciin adjustment in eoch cF 4 chan- 
nels. Ur^ique Lever Switch qIIqws ^om to select 
2 Stereo channels or 4 Monaural channels. In- 
put and Output Jacks on bacic of unit accept 
standard 2-conductor Phone Plugs. Tan finish^ 
metal cabinet. See list below for all types. 
TRANSISTORIZED MIXERS (bdHery irtcL) 

Part No, 306TR-Stereo.Monoura] [with jwitcM 
U.S.A. Lr$T $37.50 

Port N«. 30lTR~Monourol only 

U.S.A. List $30.0C 

NON-TRANSISTORIZED MIXERS 

Part No. 306— Storeo -Monaural (with switch) 

U.S.A. List $22,50 

Part No. JO*!— Monaural only 

U.S.A. List $19.50 

Contact your duo/er or write uj for 
ncjUfl of deafer nearest you^. 
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Dynamic 

HEADPHONES 




Standardof the World 

Unexcelled for — 

• Quality 

• Frequency Response Range 

• Durability & Ruggedness 

• Comfort 

• Noise Exclusion 

PERMOFLUX headphones 
carry a life-time warranfyi 

Write for cata/09 
PERMOFLUX CORPORATrON 

P.O. Box 1449, Clondale, Calif. 
CIRCLE ia6[> 
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a critical 
look at 



Quality 
Tape 
Equipment 






accent j^^ep^Su 

The new Viktng 86 Series Transport. . . 

High performance guaranteed from the laminated, metal-faced heads to 
the reliable 2-motor, flutter-fHter drive. Available with a variety of stereo 
and mono head configurations to meet individual needs. Playback 
capability 20-20,000 cps ± 2 db. Tape run-out switch; 3^/4 and T^h. ips; 
head shift; tape lifters. Erase-Protek, of course. Priced from 
$132.00, varies with quantity and type of heads. 

The RP83 Recording/Playback Amplifier. . . 

styled to match in appearance and performance with the 86 Series 
Transport. 80 kc bias frequency for full fidelity extended range recordings. 
One-volt output (playback) to music system. Mixing controSs on 
"Mike" and "Hi-Level" inputs, l..arge VU meters, operable in recording 
and playback modes. Record in b indicator. Net Price $87.50 
(two required for stereo recording). 

For complete technical literature, visit your 
franchisee! Viking dealer or write to: 



ng O F M r N N E A P O LI S, I N C 

9600 AUDRICH AVE. SO., MINNEAPOLIS 20, MINNESOTA 

I 

www ampriranraHinhicstnru nnm 



sarriNG new standards. in-SQUN£> 



THE NEW ELECTRO-VOICE 
MODEL 633 AND 634 
UTILITY MICROPHONES 

Now! An exciting new answer to your most 
demanding micropiione needs ! The Electro- 
Voice Model 633 and ^3"? utility micro- 
phones. HaTidsome acw style wedded to 
rugged, dependable perfoTmarico. Looks 
good anywhere . . . sounds great evefy where ! 

Specify the Model 633 for floor or desk, 
stand use in school sound systcrtis, i^f^ 
recorders or tnd'tritfkaljippiications. Che)d«s 
the Model 634 for custom mounting on 
boom or gooseneck in languftge laboratories, 
paging systems or wherever wt^ii'ptojiitrHjhl 
mounting is required. 

Identical e)(ccpt for fnountinj(, Ih^ andl 
B34i3£rth Eeatuiea pcccfcrton ^tmrhiecfemetji, 
with remai4;iible ' Acoustaftoy* dia- 
phragm for smooth, pcak-frcc response and 
unparalleled reliability despite high shock, 
moisture or heat. The generous diameter 
plus a high-energy magnetic slniciurg offers 
excellent sensitivity for every appiication. 

The precision dynamic clement is carefully" 
"packaged" in modern, tmbreakable Cyco- 
lac* plastic combined with a satin-chromium 
finished, high-density die casting that soak^ 
up abuse yet stays attractive for years. 
H^pdyoij-oiT switch is included. Choice of 
Jilfeh^^'^lanced tow-tmpccfetnge models. 

In every way these frcsli new dynamics set 
new standards of appearance and perform- 
ance. . . yet the price is surprisingly low! 
The result of advanced engineering pljis the 
mosi modern and efRctent production fadl' 
itiis.iB tha industry! Makethe Electro- Voice 
Modets 633 and 634 your ns\v standards of 
utihly microphone escellence, tottiti^l 

* r. M. B&rg.V/afi^er 
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ELECTRO-VOICE, INC. 

Commercial Products Div„ Dep!. 10S2A. 
■ Buchanan, Michi^jan 



